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VOLUME XIX. SAN FRANCISCO, CAL., JULY 27, 1907 No. 4 


ELECTRIC LIGHT AND POWER SERVICE ON SHIP- 
BOARD. 


By Frank C. Perkins. 





Even moderate sized yachts and power boats are now’ dynamos and engines. 
equipped with electric generators for search light service The accompanying illustration Fig. 1 shows an iron clad 
and for incandescent electric lighting of cabins and decks bipolar dynamo constructed by the Siemens-Schuckert Werke 





FIG. 3. MODERN SLIP LIGHTING SET 
while the larger steamers for both lake and river as well as of Berlin for boat lighting service directly coupled to a high 
ocean traffic are well equipped with electric generating plants. speed vertical engine constructed at Kiel, Germany, by C 
Electric power is used for steering in many ocean steamers Daevel, while Fig. 2 shows the construction of a Schuckert 
and war vessels of every description from the battleship and 4.5 kilowatt bipolar dynamo driven at a speed of 450 revolu- 
cruiser to the torpedo boat and submarine are provided with tions per minute by a vertical engine, the dynamo supplying 
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a direct current of 65 volts, which is the pressure most fre- 
quently adapted for ship service. 

Direct connected sets are now employed exclusively for 
ship lighting service belted sets, never having been used 


to any extent on account of the large space required, while 





FIG. 1. HIGH SPEED ENGINE AND BIPOLAR DYNAMO FOR BOAT 


SERVICE 


steam turbines are now coming into extensive use for electric 
generating plants on shipboard on account of the even smaller 
space required than direct connected reciprocating engines 
and dynamos. The accompanying illustration, Fig. 3, shows 
a vertical compound type, the electrical generators being of 
the four pole and six pole type, as the multipolar dynamos 
may be operated at lower speeds than the bipolar machines. 
Ship lighting dynamos are employed ranging from to kilo- 
watts to 500 kilowatts capacity, the larger units being required 
on warships and large ocean liners. The illustration, Fig. 3, 
shows a multipolar ship lighting set constructed at Berlin 





FIG. 4. 


by the Siemens-Schuckert Werke with eight sets of collecting 
brushes on the commutator, and driven by a high speed ver- 
tical compound engine. 

The electric current generated on ship board by these 
direct connected sets operates ventilating fans, hoisting ap- 
paratus and refrigerating machines as well as the steering 
gear in many cases. The accompanying Figures 4 and 5 
show the connections and arrangement of electrical apparatus 
for steering in place of steam driven machinery formerly used 
The Pfat- 
ischer system of electric steering is said to have given good 


exclusively where power steering was required. 


The 
Valhalla has been equipped with electric steering apparatus 


service, being reliable and economical in operation. 
as well as the S. S. Finland, and these as well as nearly all 
modern vessels are provided with searchlights either equipped 


with hand feed lamps or automatic focusing lamps. 





FIG, 2. BIPOLAR DYNAMO FOR BOAT LIGHTING 


The accompanying illustration, Fig. 8, shows an English 
searchlight and cage for sending aloft on ship board and pro- 
vision being made for an operator to sit in the cage and 
manipulate the searchlight as to direction and operate the 
hand feed are light mechanism. This searchlight was con- 
structed at Newcastle-on-Tyne, England, by J. H. Holmes 
& Co. 


A number of American yachts are provided with 9-inch 


SYSTEM OF ELECTRIC STEERING GEAR 


searchlight projectors mounted on deck stands. These are 
fitted with mirror and automatic mechanism, and finished in 
white enamel and sometimes in polished brass. The current 
consumed in the smaller searchlights for yachts and power 
boats is from 10 to 12 amperes. 

The accompanying illustration, Figure 7, shows a type 
of American searchlight as designed by the Carlisle & Finch 
Co., of Cincinnati, including a 19-inch projector with focus- 
ing are lamp, taking 35 amperes. The Marine projector has 
an 18-inch mirror and is provided with dispersion lenses, 


mounted in two semicircular rings. These rings are hinged 
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and may be swung to one side when it is desired to throw 
a straight beam of light. 

Many searchlight projectors with silvered copper reflec- 
tors are used on the inland waters of the United States and 


Canada and answer the purpose for short range work, al- 





FIG, 6. SEARCHLIGHT AND CAGE FOR SENDING ALOFT 

. though they are not as powerful as the marine type, which 
are more expensive in construction. On battleships and 
cruisers as well as many large ocean liners, the searchlights 





FIG. 7. SEARCHLIGHT WITH BAND CONTROL, AND AUTOMATIC 
LAMP FEED MECHANISM 


are provided with electric motors for raising or lowering the 
beam of light as well as for turning the searchlight around 


to the right or left. Electric cables connect the searchlight 





motors with the generator room and the controllers which 
are usually installed in the pilot house. Most of the control- 
lers are so arranged that the handle or lever moves in syn- 
chronism with the searchlight, raising the handle making the 
proper connections in the controller for starting the proper 
motor in the right direction for raising the searchlight beam 
of light, while a movement downward or to the right or left 





FIG. 5. ELECTRIC STEERING GEAR ON THE VALHALLA 
causes the corresponding motors to move the searchlight 


mechanism properly so that the movements of the beam of 
light correspond to the movement of the controlling handle. 


Electric current is utilized in so many ways at the present 
time on shipboard and to such great advantage that it would 
be most difficult to dispense with this great force and the 
many labor-saving devices operated by it. The international 
conference recently held in Europe will be of great value, 
as it will wonderfully extend the use of wireless telegraphy, 
by having a common basis on which all nations can agree, and 
all systems of wireless telegraphy be employed, interchanging 
messages regardless of the system employed, for the benefit 
and welfare of all vessels, steamers and warships, no matter 
under what flag they may sail. 


ELECTRO-METALLURGY. 


The principal electro-metallurgical industries are the -re- 
fining of copper, the manufacture of aluminum, of sodium, 
and of steel. The greater part of the world’s output of 


copper is now refined electrolytically, with the result that 
good commercial copper is often almost chemically pure. 
The aluminum industry is in a prosperous condition. There 
are several directions in which experiments are being made, 
which, if successful, may lower the cost of manufacture sub- 
stantially and allow of the use of aluminum at least as freely 
as that of zinc. The largest of all electro-metallurgical in- 
dustries probably will be the manufacture of steel, because 
suitable methods. are now being developed. Much delay in 
arriving at the present status has occurred, because for 
years inventors tried to smelt iron instead of manufacturing 
steel from iron already smelted in the blast furnace. Now, 
however, attention is turned to steel-making as a more easily 
attainable end, with the result that already steels of high 
grade can be successfully prepared in electric furnaces of 
various type—the Heroult and the Kjellin representing two 
of the most distinctive and promising. Probably, in the first 
instance, the electrical method will have its greatest measure 
of success in preparing steels of such high grade, that any 
extra cost will be quite outweighed by the certainty that 
the metal will absorb no impurity in the course of manu- 
facture. But as methods are cheapened, it may well be 
that every grade of steel now prepared in open-hearth 
furnaces will be prepared in corresponding furnaces elec- 
trically heated. The power necessary should be obtainable 
from blast-furnace gases, for, after a liberal allowance for 
heating the blast and for the blowing engines, hoists and 
subsidiary gear, there is certainly an ample surplus provided 
a modern power plant is installed. 
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CAUSES OF FIRE INMANUFACTORIES.* 
By Henry A. Fiske. 


We have comparatively little authentic information re- 
garding causes of fire in manufacturing risks, especially as to 
the relative importance of the various causes, notwithstanding 
that such information would be of great value to the property 
owner, who desires to protect his building, and the insurance 
companies, that wish to properly measure the price they must 
charge for indemnity against loss by fire. The National Fire 
Protection Association, through its Committee on Fire Rec- 
ord, is collecting data on causes of fire in special hazard or 
manufacturing risks, and it has published in. its “Quarterly 
Bulletin” some figures on a few of the important classes. 

It is a fair assumption that if any cause of fire is elimin- 
ated, which in point of numbers is a certain percentage of 
the whole, the loss on the class of a risk as a whole will 
be diminished in a similar proportion. We may thus properly 
weigh the importance of the various causes by the number 
of fires and, except in the case of a few especially dangerous 
conditions or processes, the cause giving the largest percent- 
age of fires merits the greatest attention. The. technical 
inspector seeks out new processes or hazards, and in his zeal 
as an explorer or discoverer he may overlook the fact that 
there are no proper regulations for the use of matches or the 
disposal of oily waste. Furthermore, these common causes 
are just as prolific of bad fires as the special hazards, and the 
manufacturer who knows enough to safeguard the use of ben- 
zine forgets that 25 per cent of the loss in his class of risk may 
be from refuse or sweepings. In other words, the insurance 
inspector and the property owner have usually a very hazy 
or incorrect idea of the relative importance of these causes 
of fire, and therefore do not know how to best devote their 
time and energy in decreasing the probability of loss. 


The common hazards may be divided into the following 
general classes, indicated percentages being in reference to 
total number of fires: 


i kn bn hes hy ees 6 per cent 
Oa ies Sscaeaeccas 2 
Common Hazards. POR ois se ee cirs hin 7 
G.oup I. Boiler and fuel......... 12 
ROOM ka vcs patie ss 27 per cent 
Rubbish and sweepings.. 4 per cent 
Oily material .......... 3 
I Si hn ied 4 48 2 
Common Hazards. LAE is Kee e seek 2 
Group II. Locomotive sparks ..... 3 
Miscellaneous .......... 3 
POR ite sa kasi etuee 17 per cent 
I. Storage raw stock.. 6 per cent 
tt. Preparing ........5. 8 
Pade Se ce a8 26 
Special Hazards... EV, Pimishing .. oo. 8605. 7 
V. Waste materials ... 10 
ONE hcs it bak ees 57 per cent 


Common Hazards. 

While this article is not intended to enlarge upon individ- 
ual hazards or special hazards in any particular class of 
occupancy, it may be well to treat briefly of the common 
hazards as a whole, for they apply to all manufacturing 
risks and certain safeguards are desirable regardless of the 
class of occupancy. 

Lighting.—Average number of fires 6 per. cent of the 
whole. It will be noted that this hazard, while important, 
is not relatively so much so as might be supposed, due 
largely to the general introduction of electric lighting. It 


*Condensed from “Insurance Engineering.” 


is evident that electric lighting, if well installed, is a relatively 
safe method, and it may be considered the standard, in that 
other systems are generally less safe. As between power 
from outside or inside, the fire record does not seem to help 
us, and either method must be considered acceptable. There 
are detailed rules for the installation of electric lighting sys- 
tems, these being in general use, and it is of course essential 
that these rules be followed in all respects. 

As a whole, incandescent lights are probably safer than 
are lights, depending of course on the class of risk, but this 
difference is hardly sufficient to always give the incandescent 
lamp the preference. Most electric fires are either due to 
faulty installation or lack of proper care and maintenance; 
also the careless use of portable incandescent lamps, or com- 
bustible material against the lamps, it not being generally 
appreciated that the heat from an incandescent lamp is suf- 
ficient to ignite cloth, paper or even wood, especially if the 
heat be confined, 

Next to electricity would come gas lighting, either city 
gas, private retort gas or gasoline gas. The hazards of gaso- 
line gas, as compared with ordinary gas, cox:sist chiefly in the 
location and arrangement of the gasoline supply, the gen- 
erator, mixer, etc. If all be detached and at a safe distance 


‘from the risk, the hazard of the risk itself is naturally no 


greater than with ordinary gas. Otherwise, however, the 
danger is increased, and in no case should the gasoline supply 
or generator be located inside. There are detailed rules 
issued by the National Board for the installation of gasoline 
gas systems. 


As far as the hazard of gas lights is concerned, it is 
evident that there must be no combustible material close by, 
and all lights should be protected by suitable wire guards. 
Jets should be stationary (not swinging), and tips should 
be so secured that they cannot be blown out. Gas lighting 
involves the use of matches, this adding materially to the 
hazard, and numerous fires occur from this source. The 
employes, as a whole, should not be allowed to use matches 
and the lighting of jets should devolve on some one or more 
competent men under well understood rules and regulations. 


Where gas is supplied from mains in the street, there 
should always be an outside shut-off valve, in order that 
the supply may be shut off in case of fire in the building. 
This is of-great importance. 

Acetylene gas is another form of lighting considerably 
used, and remarks similar to those about gasoline gas apply. 
It is of vital importance that the generator be located outside 
and a safe distance from the building. There have been 
several explosions from acetylene gas machines, causing loss 
of life, to say nothing of the danger from fire. The National 
Board have issued rules and regulations covering the installa- 
tion of acetylene gas, which should be followed in all details. 


Kerosene oil lamps for lighting have been largely super- 
seded by gas or electricity. It is a distinct hazard, and it 
should be relegated to the dark. ages, as far as manufacturing 
risks are concerned. Where lamps are employed, they should 
be of the metal-cased type, central draught being prohibited. 
Lamps should be held in metal brackets securely fastened 
and located a safe distance from combustible material. The 
use of kerosene oil or other type of lanterns and torches 
should be discouraged, as they cause many fires. Electric 
torches can in many cases be substituted. It should be always 
borne in mind that open lights of any kind are a distinct 
hazard, especially if the portable type be used in the vicinity 
of combustible waste material, as in paper mills, printers’ 
shops, etc., also where inflammable vapors are likely to be 
present. 

Kerosene oil pressure systems are sometimes used and 
are distinctly hazardous, in that a break or leak allows oil 
to escape under pressure. In fact, any system where an 
inflammable liquid is fed to burners by pressure or gravity 
from a supply reservoir located in the building must have 





THE JOURNAL OF ELECTRICITY, POWER AND GAS. 67 


its dangers, no matter how well the system may be designed 
and installed. 

Heating.—Average number of fires, 2 per cent of the 
whole. 

It has been explained that this division of the common 


hazard causes does not include the boiler or fuel hazards, 
and the percentage of fires is therefore low. 


“Steam heating is, of course, the method most commonly 
used, and it is a relatively safe method, especially if properly 
Both direct and exhaust 
steam are used, and the former may be high or low pressure. 
High pressure steam heating is the most hazardous, owing 


installed and given ordinary care. 


to the temperatures, which may run as ‘high as 300 degrees 
Fahrenheit, and the danger of igniting combustible material 
in contact with the steam pipes is considerably greater than 


with exhaust steam at approximately 212 degrees. All steam 


pipes should be properly supported on iron brackets and 
kept away from the Woodwork, and have iron bushings or 
sleeves, where passing through floors: Provision should be 


made for keeping combustible material away from the pipes, 
and it may be necessary to have guards of heavy iron, netting 
or grille work. Pipes should be easily accessible for cleaning 
purposes, especially underneath if pipes are near the floor. 

The so-called “Vapor” heating system has a. similar 
hazard to ordinary steam heating. Hot water systems are 
not often used in manufacturing plants, and, owing to the 
low temperature, they may be considered less hazardous 
than steam. 

Hot air systems are frequently used, and they may 
present unusual conditions, especially in aiding the spread 
of fire, if it starts in the heating system or in any way spreads 
into same. The hot air pipes or flues may afford a ready 
means for the spread of fire, and their construction and 
arrangement becomes of considerable importance. The ordi- 
nary method of metal pipes, extending through floors and 
cut-off walls, with the dampers in various rooms, is certainly 
not desirable, and if fire starts at the intake or blower it is 
immediately conveyed to all parts of the building. The use 
of brick flues in the walls is to be preferred, as the danger 
of fire getting into the flue from the room is less, but other- 
wise the same danger exists. It is evidently of vital import- 
ance, with this type of heating, to prevent fires at the blower 
or intake, and this portion, as well as the piping system, 
should be constructed of strong non-combustible material 
and made air tight. The bearings of the blower should be 
outside and easily accessible. Air should be taken from out- 
side and the opening protected by heavy wire netting. The 
practice of taking air from inside the building is to be con- 
demned, in that a fire at or near the intake may be blown 
all over the building. Even worse, if possible, are the systems 
that have a number of intakes or suction pipes where air 
is taken from various rooms, heated over again and returned 
through discharge pipes. From a fire standpoint, as well 
as that of good ventilation, nothing much more desirable 
can be imagined. 

A peculiar instance of this kind may be cited in a two- 
story brick mill, with plank floors and a vacant space or 
basement under the first floor. The hot air system takes 
air out of this basement. After passing through the blower 
and heating pipes the air is discharged through metal pipes 
to each floor. In each floor are several openings or registers 
which allow the air to pass from the second floor to the first 
floor and then to the basement, where it enters the intake 
of the blower system and is heated over again. 

Heating by coal or wood stoves should be prohibited in 
manufacturing risks. No matter how safely arranged, they 
must add materially to the hazard. They are practically 
unknown in modern establishments. 


Power.—Average number of fires, 7 per cent of the whole. 

This hazard is generally underestimated and as compared 
with light and heat, for instance, it has had comparatively 
little attention from the standpoint of fire. The general use 
of shafting, often poorly designed to do the work, more often 
poorly hung or located, and more often still poorly cared for, 
presents a most fruitful field for the fire prevention engineer 


in his endeavor to reduce the fire waste. That hot bearings 


are of common occurrence is admitted, and that this can be 
largely overcome by proper care is also true. Shaftings and 
bearings should be kept clean as well as properly oiled. Woo 
pulleys are a frequent cause of fire, owing to the friction of 
belt at a loose pulley, and this type should receive especial 
care and attention. 

Fires from steam engines are infrequent, although there 
have been cases of overheated wood lagging on cylinders. 
The use of oil, sawdust and waste at or near the engine is 
bound to cause fires under the right conditions 

Gas or gasoline engines are more hazardous than steam 
engines, especially if not installed in full accordan:e with the 


rules. A list of approved gasoline engines is issued by the 


The chief hazard is the 
gasoline supply, which should always be a safe distance 


away and underground, and the gasoline should never flow 
to the engine or building by gravity. 

Electric power is now coming into common use, and 
when properly installed it presents no especial hazard. The 
rules of the National Electrical Code should be closely fol- 
lowed. Motors should be protected from inflammable mate- 
rial and kept clean, also they should not be used in rooms 
where inflammable vapors are likely to be present. 

Boiler and Fuel.—Average number of fires, 12 per cent 
of the whole. 

This most important hazard is so self-evident that it 
hardly needs description, but it should not be underestimated. 
it being responsible for more fires than any other one of the 
common hazards. Furthermore, no hazard is so easily elim- 
inated, and there is no possible excuse for unsafe conditions. 
Where there is sufficient space, the boiler room can be 
detached a safe distance from the main building, and, if at 
the same time it is constructed of non-inflammable material 
throughout, we need have no further fear of any danger 
from this source. The nearer the boiler house to the building, 
the more important is the construction, and, where adjoin- 
ing or close by, the walls, floor and roof should be made of 
brick, tile, concrete or similar fire-resistive material. When 
adjoining, there should be no direct communication with 
main building, it being entirely feasible to have the door 
from boiler room lead to a small open porch or passway 
with another door in side of building. This practically elim- 
inates any danger of a fuel fire communicating to main 
factory. 

Standard fire doors should be used at all door openings, 
and where boiler rooms directly adjoin and communicate 
there should be a standard automatic fire door on each side 
of the opening, at least one of these doors being of the sliding 
pattern. Where on account of lack of space it is necessary 
to locate the boiler room inside of buildingsit can be made 
reasonably safe by constructing floor, walls and ceiling of 
boiler room of approved fire-resistive material, such as men- 
tioned above, walls to be not less than eight inches thick 
and ceiling at least six inches. All openings to factory to 
be protected by standard automatic fire doors, the same as 
when boiler house adjoins. It is evident that the outside 
boiler room largely eliminates any danger to factory from 
explosion, especially if the boiler room is detached, and as 
the fire hazard is also less, boiler rooms should never be 


National Board. storage of the 
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located inside when feasible to do otherwise. 

Chimneys and flues should preferably be of brick or 
similar fire-resistive material. The outside chimney is gen- 
erally the safest and best. Iron stacks, if outside, should 
have brick base and not be near combustible roofs or walls. 
If roof of boiler house is combustible, the brick base should 
extend above the roof. Poor chimney construction is false 
economy, and it is always feasible to make both chimney 
and flues absolutely safe. This does not mean woodwork 
within six or eight inches and covered with tin or asbestos 
paper, which is a mere makeshift, but does mean no com- 
bustible material anywhere near. Many flues and chimneys 
are thoroughly unsafe, but modern construction recognizes 
the hazard and largely, if not entirely, eliminates it. 


The fuel hazard is oftentimes a special hazard instead of 
a common hazard, but the use of refuse of various kinds 
is common and many fires originate from this cause. Wovod- 
working risks require especial attention owing to the general 
use of sawdust for fuel. 

Wherever refuse is used in any quantity, it should be 
kept in a fireproof bin, with fire door, if opening into boile: 
room direct, this door being at least ten feet from front of 
boiler and located at one side. The bin should never open 
into main building, and if chutes or conveyors are necessary 
they should be of non-combustible material and cut off from 
factory by automatic stops or doors. 

The hazard of spontaneous combustion of soft coal is 
of course recognized, and the boiler house should not be used 
as a coal pocket. The main supply of coal should always be 
stored outside, a safe distance from any building. 

In building a factory, or improving one already built, 
the boiler room, chimney and fuel vault, if any, should be 
given careful consideration, as these constitute one of the 
most serious hazards, which by proper construction can be 
largely if not entirely eliminated. 

Rubbish and Sweepings.—Average number of fires, 4 per 
cent of the whole. 

This hazard is prevalent in most classes of risk, although 
the tables show a considerable divergence, and some classes 
appear to be almost free from the hazard. Poor housekeeping 
is largely a matter of management, and it is generally more 
noticeable in the smaller or tenant risks where “hand to 
mouth” methods prevail. In an up-to-date manufacturing 
establishment there can be no excuse for poor cleanliness, 
regardless of the question of fire hazard, and good manage- 
ment in the manufacturing end of the business usually means 
good housekeeping. A plant of any size needs a proper 
“system” to keep it clean, and some attention must be paid 
to the details. Responsibility for satisfactory housekeeping 
should rest with one in authority, such as the superintendent. 
Periodical inspection, at least weekly, in order to determine 
the exact condition is essential. All sweeping or refuse should 
be collected in standard metal receptacles and these should 
be at once removed and emptied, it generally being feasible 
to burn up any refuse in the boiler. Many fires afte caused 
by refuse left in wooden barrels over night. Where oils are 
used the hazard is especially noticeable. Rubbish or sweep- 
ings should never be allowed to accumulate under benches, 
in corners, or elsewhere, as such conditions surely breed fire. 
Good housekeeping is entirely feasible and the hazard of 
rubbish and sweepings is practically eliminated in a properly 
managed plant. 

Oily Material and Oily Waste.—Average number of fires, 
3 per cent of the whole. 


The remarks on rubbish and sweepings apply as well 


to oily material, especially in that good housekeeping largely 
eliminates the hazard. Where oily waste is used there should 
be an ample supply of standard waste cans and a proper 
system for enforcing their use. After the day’s work is com- 


pleted an inspection should be made to see that no waste is 
left on floor or benches. Oily clothing, overalls, etc., cause 
many fires, and this hazard can be largely overcome by the 
use of metal lockers. Poor care in cleanliness, combined 
with the use of oily waste or other oily material, is a very 
common cause of fire, and generally means poor manage- 
ment and an undesirable fire risk. 

Smoking.—Average number of fires, 2 per cent of the 
whole. 

This hazard is not common to most well regulated fac- 
tories, as smoking should be absolutely prohibited outside 
the office and boiler room. It is sometimes stated that smok- 
ing must be allowed or there would be serious labor troubles, 
but this is seldom true, and the hazard can generally be elim- 
inated through proper regulations and good management. 
Signs should be posted in each room, prohibiting smoking or 
the use of matches. 

The match hazard is important and is necessarily a 
partner of the smoking hazard. The use of parlor, snap 


or sulphur matches should be prohibited and the safety match 


only allowed. This can almost always be regulated by pro- 
viding a place where such matches can be purchased and 
then having rules to enforce use. -Many fires, attributed to 
unknown causes, are undoubtedly caused by matches, and 
comparatively little attention is usually given to the hazard. 

Lightning.—Average number of fires, 2 per cent of the 
whole. 

This hazard is more common than might be imagined, 
and in some classes of risks it merits the most serious atten- 
tion. As a whole, however, it can hardly be classed as serious, 
and it seems hardly necessary or desirable to advocate the 
general adoption of lightning rods. Some classes, however, 
should have such protection, and, where used, it is of great 
importance to have them installed in strict accordance with 
the rules of the National Board. 

Sparks from Locomotives.—Average number of fires, 3 
per cent of the whole. ; 

This hazard is important, especially in certain classes of 
risk, and the fact that in grain elevators and flour mills about 
one-third of all the fires are attributed to this cause is most 
noteworthy. As far as insurance or fire protection engineers 
are concerned, apparently but little attention has been given 
to the hazard, and it is quite probable that much good would 
come from a proper knowledge of the situation. The rail- 
roads have undoubtedly done much, especially in individual 
cases, but it hardly seems’ possible that concerted action 
along right lines could not greatly reduce the present fire 
loss from this cause. 

Miscellaneous Common Hazard Fires.—Average number 
of fires, 3 per cent of the whole. 

Among these fires may be noted the following: 

High tension electric wires outside crossed the automatic 
fire alarm wires. 

Matches on floor. 

Repair men melting lead. 

Tar kettle on roof. 

Sky rocket. 

Sparks from neighboring chimney. 

Tinsmith’s pot on roof. 

Hot iron used to enlarge hole in timber. 

Workman pouring melted sulphur into bolt holes. 

Gasoline plumber’s torch. 

In Conclusion, few property owners realize the im- 
portance of the fire hazard, and how greatly it can be reduced 
through proper care and management. A knowledge of the 
causes of fire and their relative importance enables him to 
intelligently direct his efforts and thereby obtain the best 
results. 
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THE ELECTRICAL SMELTING OF IRON ORE.* 
By Ralph L. Phelps 


It was only a short time ago that the first smelter for 
the electrical reduction of iron ore by the Heroult process 
was erected at Sault Ste. Marie under the auspices of the 
Canadian Government. The success attendant on this experi- 
ment in the East suggested to H. H. Noble, president of the 
Northern California Power Co., the possibilities of such a 
smelter for the reduction of iron ores found on the divide 
between the Pitt and McCloud Rivers, in Shasta County, 
California. The idea seemed feasible, particularly on account 
of the economic advantages offering themselves in this vicin- 





FIG. 1, THE HEROULT FURNACE, IN COURSE OF CONSTRUCTION. 
CHARGING TUBES NOT SHOWN. 
ity. Adequate electrical power could be obtained from the lines 
of the Northern California Power Co., running within a mile 
of the deposit, a plentiful supply of first-class limestone ad- 
joined the iron ore, and unlimited timber was available for 
making charcoal. The chief uncertainty lay in the fact that 
at the Sault the smelter was operated with a single-phase 


through short-circuiting between the three electrodes that 
would have to be employed in a three-phase system. As 
there had been no previous experiments with three-phase 
currents in a smelter of this design, the engineers naturally 
took special care to prevent any possible short-circuit. It 
was suggested that division walls might be constructed be- 
tween the electrodes in the furnace, but these walls would 
reduce the capacity of the furnace. As stated, Mr. Noble 
decided to install a Heroult electric smelter to treat the Pitt 
River deposits, the experiment being made entirely at his 
own personal expense. A suitable site was chosen on the 
Pitt River, about six miles from its confluence with the 
Little Sacramento River, and about eight miles from the town 
of Kennett, on the Southern Pacific Railroad. Since con- 
struction began on the smelter the broad-gauge railroad of 
the Sacramento Valley & Eastern has commenced 
from the Bully Hill Copper Smelter to the Southern Pacific 
Railroad. This railroad passes the Heroult Smelter so as 
to afford an outlet for the product, as well as convenient 
transportation of supplies to the smelter. Arrangements 
were made with C. B. Morgan, of the Shasta Iron Co., for a 
supply of ore from the Pitt River Mine. This ore is magne- 
tite; an analysis of about 400 tons at the smelter gave the 
following results: Fe, 70.2; SiO , 2.4; insoluble, 2.8; S, 0.012; 
P, 0.01 per cent. It is interesting to note the small percentage 
of sulphur occurring in the magnetite as compared with the 
heavy sulphide copper ores of the Iron Mtn. and Mammoth 
Mines, only a few miles away. The deposit of magnetite 
occurs as a big mass, 100 to 250 feet wide, following the con- 
tact between diorite and limestone; it is seen on both sides 
of a steep ridge, and has evidently been exposed by erosion. 


been 


The method of mining is by quarrying from the side of 
the deposit facing the McCloud River. The face of ore now 
exposed is about 250 feet high. A quantity of ore has been 
brought by wagon from the mine to the smelter, a distance 
by road of three miles; later, a surface trolley tramway 5,000 
feet long will be constructed around the side of the mountain 
to a point on the ridge directly behind the smelter, the ore 
being taken thence to the smelter itself by an aerial tram- 
way 3,000 feet long, as is indicated by a dark line on the 
photograph of the smelter site shown in Fig. 2. 

The erection of the smelter and necessary buildings has 
been superintended by N. Petinot, an experienced mechanical 





FIG. 2. 


alternating current, and in Shasta County the power available 
was three-phase, sixty-cycle alternating. The character of 
the current was such that it was feared trouble might occur 


*Reprinted by courtesy of “Mining and Scientific Press.” 


ELBCTRICAL SMELTING PLANT ON THE PIRT RIVER 


Paul Heroult, the inventor of the method of elec- 
He is 


engineer. 
trical smelting, has arrived to witness the experiment 
accompanied by Robert Turnbull and E. Humbert. 
The smelter is housed in a concrete and structural steel 
building covered with corrugated iron to insure strength and 
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protection from fire. The sketch of the floor plan of the 
smelter will give an idea of the arrangement of the water- 
cooled step-down transformers that deliver to the electrodes 
30,000 amperes at 50 volts, 60 cycles, from the 22,000-volt po- 
tential of the power transmission line. Connection from the 
transformers to the electrodes is made by copper and alum- 
inum busbars through apertures in the concrete partition 
wall separating the transformer-room from the furnace and 
flexible bare copper cables lead the current from these ter- 
minals to the water-jacketed electrode-holders. 
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in the top cover, the three carbon electrodes are introduced; 
these carbons are 18x18x72 inches and were made in Sweden. 
They are fastened by wedges to a copper holder, which is 
water-jacketed, atid by mechanical means these are lowered 
and raised from the furnace when necessary. Four combina- 
tion charging and draft tubes are placed on the top cover of 
the furnace, as shown in the drawing. These tubes consist 
of an inner tube made of steel and an outer tube made of 
cast iron, so as to leave an annular space large enough to 
serve as a conduit for the gases that are generated. Bunsen 


N 


SECTIONAL ELEVATION OF ELECTRICAL FURNACE 


Chamber leading gases from furnace to stack. 
Combination charge and draught tubes. 
Concrete charging floor. 

. Charge in furnace. 

The smelter itself is elliptical in form with one com- 
partment standing about five feet high, made of heavy sheet 
steel, and lined inside with the best magnesite brick. The 
bottom of the furnace is formed of heavy cast-iron plates 
with a covering of tamped carbon to form the neutral point 
of the circuit. The bottom plates are insulated from the 
upper parts of the furnace with asbestos. A tap and trough 
are provided on one side to draw the molten pig iron onto 
the molding beds (see Fig. 1). Owing to the small amount 
of slag produced in this furnace it is not necessary to provide 
a tap for removal of the slag. Any slag produced from the 
charge is exceptionally beneficial in this process, as it offers 
an efficient resistance medium. The practice is to keep the 
electrodes in the slag rather than in the molten metal, the 
result being a better quality of product. Through apertures 


DOe> 


ce 


E. Holders conta'ning electrodes. 
F. Tamped carbon covering bottom of furnace. 
G. Charge-tube manholes. 


burner slots are provided in the base of each outer tube to 
allow enough oxygen to enter, in order to complete the com- 
bustion of the gases liberated from the charge. The burning 
of these gases in the annular space heats the charge as it is 
fed through the inner tube to the furnace, thus delivering 
the charge hot instead of cold. The inner tubes pass to the 
charging floor above the smelter. The gases are drawn 
through a chamber under this floor to the stack and the 
inner charging tubes are continued through the floor. 

The charge is made of charcoal, limestone, and ore. 
The charcoal is burned in kilns close to the plant. The 
heat for smelting the ore is obtained from the resistance 
of the slag and charge to the current as it passes from the 
electrodes to the neutral point; consequently at the start 
the electrodes are in slight contact with the neutral bottom 
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of the furnace. As the charge becomes heated the electrodes 
are drawn out of the molten iron and remain in the slag and 
charge. 

Water for cooling the water-jacketed transformers and 
electrode-holders is furnished by an eight-horsepower cen- 
trifugal pump. 

The current was turned on for the first time on June 
29, to dry the lining and test the electrodes, At this trial 
American carbons were used, but they cracked under only 
partial current pressure, and Swedish carbons were thereupon 
substituted. At the time, the failure of the first lot, obtained 
from Cleveland, was imputed to their exposure to rain, but 
on inquiry it has been ascertained that the Swedish carbons 
were several months older and had been exposed to the 
weather fully as much. 

On the evening of July 3 the current was again turned 
on and the furnace warmed up for the formal start on the 


morrow. About 10 o’clock on July 4, the furnace being 
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PLAN OF PLANT 


W.C. T. Water-cooled transformers. 
KE. Charge and ore elevator. 

C. Crusher. 

Cc. B. Charge-bin. 

P. S. Proposed additional furnace. 
M. Direct-connected motor. 


sufficiently heated, a charge was added and the real experi- 
The daughter of Mr. H. H. Noble had the 
With a low, 
steady hum of the current the smelter ran successfully for 


ment began. 
honor of feeding the first shovelful of ore. 


three and one-half hours, reducing the charge until molten 
iron collected in the bottom. This proved that the furnace 
could be operated by a three-phase, sixty-cycle alternating 
current. At the end of three and one-half hours difficulty 
was found with the centrifugal pump, which refused to deliver 
enough water to keep cool the transformers and electrode- 
holders. 


system through the overheating of the transformers, it was 


Fearing a possible rupture of the entire electrical 


decided to shut down the furnace until provision could be 
made for better service from the centrifugal pump. The fur- 
nace had been run long enough to prove that it was per- 
fectly possible to operate successfully on a three-phase sys- 
tem, and also that enough pig-iron had been smelted to prove 
the feasibility of the electrical reduction of the Pitt River 
magnetite. 

T. A. Rickard gives additional information, as follows: 


The deposit of iron ore consists of a large body of mag- 
netite, uniform in texture and analysis, containing from 
sixty-eight to seventy per cent iron; that is, only two and 


one-half to four per cent of impurity. Although as yet only 
partially explored, there is evidence to warrant the expecta- 
tion of a plentiful supply of ore and it is so situated as to be 
conveniently transported to the smelter. The magnetite ap- 
pears to be associated with diorite and it lies at the contact 
with a limestone so pure as to serve as a flux in smelting. 
The 
ore probably originated from a mixture of pyrrhotite and 
marcasite; it is almost free from. sulphur and no sulphides 
are visible in the ore except in spots along the contact 
where traces of pyrite can be detected. In brief, the material 
is particularly well adapted for the purpose in view. It is 
expected that the ore can be delivered for $1.50 per ton to 
the smelter. 


The iron mine and the limestone quarry are alongside. 


Electricity is obtained from one of the transmission lines 
of the Northern California Power Company, whose generat- 
ing stations are situated in the Sierra Nevada, about thirty 
miles away. The cost of electric energy is twelve dollars per 
horsepower per annum, a figure that leaves a reasonable profit 
to the power company. The application of electrical smelting 
to the reduction of this magnetite was the idea of Mr. 
H. H. Noble, the president of the power company men- 
tioned, and the cost of it is being defrayed by him personally. 
He had heard of the experiments made at the Sault Ste. 
Marie under the auspices of the Canadian Government, and 
entered into communication with Dr. Paul Heroult, the in- 


ventor of the electrical furnace. It will be remembered that at 


the Sault, the Sudbury ore was converted into nickel-steel at 
the works of the Lake Superior Corporation, but the result was 
a failure from a commercial standpoint because the product 
brought ‘only $35 per ton as against the $65 that was ex- 
pected. The nickel trust (the Nickel 


pany) controlled the market too effectively, so the Canadian 
government abandoned the experiment. It was on a small 
scale, and largely inconclusive, although encouraging. Then 
experiments were made at Portland, during the time of the 
Exposition. These were misleading and badly conducted. 
In the meanwhile the making of steel from iron in the 
electrical furnace had become an established process and 
the success of this method was often confused with the 
much more important and basic process of smelting the 
ore itself. Moreover, the earlier experiments had involved 
the use of a single-phase current and here in Shasta county 
the current available is of the three-phase type. It was 
feared that the three electrodes in the furnace would short- 
circuit so that the current would not pass through the neutral 
pole, that is, the bottom of the furnace, which is made of 
a carbon paste, tamped tight, and of the same material as 
the electrodes themselves. Such fears have proved ground- 
less, forthe furnace works most satisfactorily in this re- 
gard; the perfectly even tone of the humming noise made 
by the operation suggests the steadiness of the current, as 
is confirmed by the ammeter. 

The best pig iron sells in San Francisco at from $30 
to $32 per ton. At Pittsburg it is worth $20. to $23. That 
used in this State comes by sea from Europe, mainly as 
ballast, and pays a heavy duty. Hence the high price. No. 
iron is made in California, mainly because a suitable cheap 
fuel is lacking. It is estimated that the magnetite in Shasta 
county can be converted into pig iron and placed in San 
Francisco for $15 to $18 per ton. If this expectation is ful- 
filled the industrial development of the Pacific Coast will re- 
ceive a great stimulus and Mr. H. H. Noble will deserve 
to be hailed as a pioneer and benefactor. 

On July 18th five tons of iron were successfully tapped. 


International Com- 
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TESTING OIL. 


For either engine or cylinder service a good oil should 
have body enough or sufficient viscosity to prevent the sur- 
faces to which it is applied from coming into actual contact. 
Perhaps this is the most important qualification of good 
oil, and with a careful viscosity test a good oil will not be re- 
jected or a poor oil accepted. Viscosity is closely related 
to the density of an oil. The simplest means of determin- 
ing the viscosity of an oil is to test the time of flow of a cer- 
tain volume of oil through a small orifice as compared with 
the time of flow of the same volume of good oil or water. 
The oils and water compared must be tested at the same 
temperatures, and preferably at the temperature to which 
the oil is to be subjected. A copper or glass vessel with 
an orifice of about one-sixteenth of an inch in the bottom is 
satisfactory, except where very large quantities of oil are 
used. In the latter event the purchase of a viscosimeter 
will doubtless pay the company. Accurate tests of the 
viscosities of oil as compared with water have given the 
following results: Prime lard oil, 3.6; sperm oil, 2.2; castor 
oil, 2.6; rape-seed, 4.2; the temperature in these tests being 
68 degrees Fahrenheit. 

Freedom from corrosive acids, the maximum fluidity pos- 
sible with the required viscosity, a minimum coefficient of 
friction, high flash and burning points and freedom from 
elements liable to produce oxidation or gumming, are all 
desirable features of oil for power plant service. To identify 
an animal oil or a vegetable oil, chlorine gas may be applied. 
The former is turned brown and the latter white by its ac- 


_ tion, and if there is no opportunity for further chemical 


tests this method of attack will often serve the purpose in 
a rough way, though it throws no more light upon the com- 
position of the oil than a calorimeter test of coal exhibits the 
constituents of a fuel sample. 

The flash and burning tests may be readily made by plac- 
ing a sample of the oil in a small receptacle having a tight 
cover through which a thermometer can be inserted. A 
small hole is essential in the cover to allow the vapors to es- 
cape as the oil is heated. The vessel should be gently and 
slowly heated through a layer of sand, and when the oil 
is hot a lighted match or an incandescent wire may be 
passed over the hole to observe the temperature at which 
the oil flashes. The burning point is obtained by continu- 
ing the theating and noting the last temperature observed 
at the time the oil takes fire. The gumming and oxidation 
characteristics may be obtained by noting the time re- 
quired for a small amount of oil to flow down a smooth 
inclined plane with the time taken by a like amount of good 
oil to flow over the same course. 

The simplest method of finding the density without the 
use of instruments is to find the loss of weight of some body 
in oil and in pure water. The ratio of the loss gives the 
density as compared with water. Animal oil densities may 


run from 0.62 to 0.9; sperm oil at 39 degrees Fahrenheit has. 


been found to have a density of 0.88; rape seed, 0.91, and 
cotton seed, 0.92. 
Moisture in transformer oil may be detected in several 
simple ways. By reason of its specific weight moisture in 
transformer oil will generally be found at the bottom of 
the case. As most cases for oil shipment, including trans- 
formers, are provided with plugs, it is an easy matter to 
secure a sample from the bottom in a test tube. By pro- 
viding the latter with a tight cork and bent glass tubes about 
\% inch in diameter and heating the test tubes, the moisture 
in the oil will condense in the upper part of the small tube 
and will be prevented by the bend from falling back into the 
oil. A second method is the application of a red-hot wire 
to the oil, a crackling sound following the presence of 
moisture and simply a puff of smoke if the oil is dry. A 
simple chemical test consists of driving off the water in a 
few crystals of copper sulphate by roasting. This leaves a 


white powder, and when oil is added to this the original 
blue color returns if the oil contains moisture. Of course, 
these tests are approximations, but they are useful in plants 
where the services of a skilled chemist are not available, 
which is the case on many electric railways. Needless to 
say, records of oil consumption and overheated bearings 
should invariably be made in power plants.—National Elec- 
tric Light Association. 


THE FINZI SINGLE-PHASE ROAD. 


The remarkable work by that pioneer and leader of 
Italian engineers, Dr. George Finzi, has recently attracted 
considerable attention, especially through the fact that he 
has just completed a large factory (covering twenty acres 
of ground) for the development of single-phase traction ap- 
paratus in conjunction with the Societe Westinghouse de 
Paris. Under this agreement both companies will push their 
combined patents. For high-speed experimental trials, a cir- 
cular track has been built surrounding the factory. 

The line operates at a frequency of 15 cycles; the choice 
of this low frequency is considered essential to its success. 
In addition, a vital feature is the method of neutralizing the 
armature reaction by means of a subsidiary coil in series 
with the armature, and placed at an angle of 90 degrees with 
respect to the field-magnet coils. This method of neutral- 
izing the armature reaction is also employed by Messrs. 
Brown-Boveri, among the most successful builders of direct- 
current turbo-generators in Europe, and whose shops con- 
tain in process of construction several direct-current machines 
in sizes up to 2,000 kilowatts. 

The diagram of the train circuits for motive power is of 
considerable interest. The system is easily controlled from 
either end of the train, the transformer being divided into 
two parts—one in the front carriage and the other in the 


‘last. The current is collected at 2,000 volts, and passing 


through the choke-coil of the lightning-arrester, enters the 
relay of the main switch, which can be operated automat- 
ically or by hand. From the relay it passes through the 
switch, main fuse, primary of the transformer in the first 
carriage, along the train by one of the three wires placed 
on the roof, and enters the primary of the second trans- 
former at the other end of the train, and finally returns along 
the track to the generating station. 

The third high-tension line just referred to is used for 
placing the primary of the first transformer in parallel with 
the main switches. 

The complete equipment of the train consists of six 
motors, two on each of the end or driving cars and one on 
each of the intermediate or passenger cars, the motors being 
arranged in groups of three for each transformer. 

The first position of the controller gives approximately 
half normal voltage, and the following controller steps from 
one to seven after the first application of half normal voltage 
adds 30 volts each to the secondary, bringing the motor 
voltage from 180 to 360, which with three in series gives 
the average value of 120 volts per motor. The reversal of 
the motors is obtained in the same way as in the direct-cur- 
rent system, : 

The brushes are made as long and narrow as possible, 
and a large number of commutator segments are employed, 
but no resistance is interposed between the winding and tne 
segments. 

The acceleration of the motors at starting is stated to 
be 0.5 ft. per second. The operation af the motor is appar- 
ently satisfactory, the commutation being very good.—Pro- 
ceedings Amer. Int. Electrical Engineers. 
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THE RELATION OF ILLUMINATING ENGINEERING 
TO THE ELECTRICAL CONTRACTOR. 


The business of the electrical contractor is to-day on a 
parallel with that of the engineering contractor, or builder. 
‘Having its origin in the mere stringing of a few wires for 
electric bells, it has developed into a department of con- 
struction engineering, involving complicated problems, and 
requiring a high degree of technical knowledge and skill, as 
well as involving large sums of money. The contractors 
have a natural organization, the purpose of which is to fur- 
ther the mutual interest of its members, and to introduce 
uniformity of methods and material, and to generally im- 
prove the quality of service and workmanship. 

It is true that the larger contracts leave no opportunity 
for selection or individual judgment, but require only the 
intelligent performance of well-defined specifications; but the 
large contracts are not necessarily the largest part of the 
electrical contractor’s business, and doubtless do not furnish 
the most profitable part. A very considerabie proportion of 
the work deals with smaller installations and repairs; and in 
this class of work the contractor is often not only expected 
to specify what is required, but to give advice as to the best 
methods to be used. It cannot be denied that confidence in 
such advice has often been seriously shaken by a mistaken 
zeal on the part of the contractor to overload the customer 
with lamps for the sake of the extra wiring. We do not 
believe that such cases are by any means in the majority, 
and it is unfortunate that those.seeking to do business on 
a fair basis should suffer for the ignorance of others. Such 
a short-sighted business policy can only be ascribed to ignor- 
ance, for the fact is too well known to require any argument 
that only fair dealing can bring permanent and continuous 
success. 

While illuminating engineering has been accepted as an 
individual profession by those directly concerned with the 
sale of illuminants and lighting apparatus, the illuminating 
engineer is still an unknown quantity to the average layman. 
The consumer who finds his lighting installation overburden- 
some as to expense, or unsatisfactory as to results, naturally 
turns to his electrical contractor for information and advice, 
and there is no gainsaying the fact that if such advice results 
in an improvement in the customer’s condition, either in 
point of economy or effectiveness, or both, the prestige of 
the contractor with that particular customer is thereby estab- 
lished so firmly that no amount of persuasion or argument 
on the part of any competitor can dislodge it. Compared 
with the gain of a few additional dollars for extra wiring for 
lights that are not really needed, the value of such confidence 
is inestimable. When such advice is sought, the contractor 
who assumes to give it, by the very act of so doing, puts 
himself in the position of a consulting engineer; and the 
basis of consulting engineering is absolute impartiality and 
freedom from prejudice or financial interest in any particular 
article or device. The value of the consulting engineer’s 
advice is dependent upon his independence and his knowledge 
of the subject. 

The electrical contractor doing any considerable amount 
of business can well afford to employ a special illuminating 
engineer, and the small contractor can do nothing to 
strengthen his position so much as to post himself as far as 
possible upon the subject. As a means of getting business 
there is no other method that can compare in effectiveness 
with a practical knowledge of illuminating engineering. It 
is perfectly safe to say that there is not one installation in 
five which could not be overhauled by a competent illumi- 
nating engineer to the assured profit of the user, both in 
money and quality of results. A practical electrical and illu- 
minating engineer—and there is no reason why the electrical 
contractor should be both—could with perfect safety con- 
tract to remodel installations on a positive guarantee of 
results as to economy and effectiveness. The amount of 


business that could be obtained on such a basis should be 
exceedingly large. 

Where the electrical contractor is given full charge, as he 
is in many cases, he is, of course, responsible for poor light- 
ing and excessive bills, which are chargeable to either his 
want of knowledge or willful misconstruction, and with 
neither of these faults will the client continue indefinitely 
to put up. 

There is more satisfaction, as well as more money, in 
being at the head of the procession in any line of business. 
The leader is always the one who anticipates the wants of 
the public instead of waiting until they are forced upon him. 
The public is being rapidly educated in matters of illumina- 
tion, and with this general education a demand for better 
methods is sure to follow. There is no time to be lost by 
the electrical contractor who wishes to be abreast of the 
time, in posting himself on the engineering side of illumi- 
nation.—The Illuminating Engineer. 


APPROVED ELECTRICAL APPARATUS. 


CONDUIT BOXES. 

“Pratt” galvanized pressed steel square type box with 
cover. Conduit openings closed by plugs partly punched from 
metal of box. Approved July 5, 1907. Manufactured by 

Pratt-Church Company, Frankfort, N. Y. 


CONDUIT OUTLET BUSHING. 
Gillette-Vibber Co., conduit outlet cap. A cast metal 
cap for outdoor use at service entrances. Approved July 5, 


1907, for service entrance only. Manufactured by 
The Gillette-Vibber Co., New London, Conn. 


MISCELLANEOUS. 

G. E. ground clamp. Ground connection pipe, clamps 
removable lugs bolted to strip bronze clamps, all sizes, Cat. 
Nos. 43,525-43,530, inclusive. Approved June 21, 1907. Manu- 
factured by 

General Electric Company, Schenectady, N. Y. 


“G.-V.” ground clamps. Type A. Sizes for % to 3-inch 
pipe. Approved July 5, 1907. Manufactured by 
Gillette-Vibber Co., New London, Conn. 


PANELBOARDS. 

“Krantz.” Types A, B, F, G, M, S, R, NC, D, T and W, 
and Center of Distribution, 125 and 250 volts. Open link, 
cartridge or Edison plug fuses. Approved July 5, 1907. Manu- 
factured by 

H. Krantz Mfg. Co., Brooklyn, N. Y. 


RECEPTACLES, STANDARD. 

Chase-Shawmut stage pocket and plug, 50A, 125V. At- 
tachment plug for stage cable. An iron floor box in which 
is mounted a slate base carrying receptacle for special plug. 
Approved June 9, 1907. Manufactured by 

Chase-Shawmut Co., Newburyport, Mass. 


ROSETTES, FUSELESS. 

“Mesco” 3A, 250V, cleat types, Cat. Nos. 16,417, 16,418, 
with cast lugs, moulding type No. 16,419, and concealed type 
No. 16,420. Approved July 5, 1907. Manufactured by 

The Manhattan Electrical Supply Co., New York, N. Y. 


SWITCHES, AUTOMATIC. 
Hartford, type B, double pole, 20A, 250V. 
July 2, 1907. Manufactured by 
A. Hall Berry, Larchmont, N. Y., for 
The Hartford Time Switch Co., Hartford, Conn. 


SWITCHES, COMBINATION CUTOUT. 

Trumbull knife switches and cartridge fuses, cutout exten- 
sion, mounted on porcelain bases, 30A, 250 V, Cat. Nos. 
704, 705, 724, 725. Approved July 5, 1907. Manufactured by 

Trumbull Electric Mfg. Co., Plainville, Conn. 


Approved 
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EDITORIAL. 


For many years efforts have been made to im- 
prove lighting systems, especially for artificial illu- 


mination. One man, an American, 
AN IDEAL has kept constantly at the problem. 
ARTIFICIAL To produce commercially light from 
LIGHT. gaseous conductors within glass 


tubes has been the work of Mr. D. McFarlan Moore, 
and in a paper recently presented to the American In- 
stitute of Electrical Engineers, he gives a very com- 
plete and valuable description of the present system, 
including much comparative data, as well as details of 
construction, of what is now said is a commercially 
satisfactory and practical system. 

From the beginning, in order to duplicate day- 
light as nearly as possible, a large area for the 
source of light has heen constantly kept in mind. To 
satisfy this, as well as many other desirable require- 
ments, electricity has been used flowing through a 
gaseous conductor, rather than a solid conductor. 
The great difference between the light thus produced 
and other forms of lighting, is that with the new 
light colors appear to the eye the same as in day- 
light. 

The great difficulty which was early found in 
utilizing the gaseous conductor as a source of light 
was due to the fact that the conductivity of the gas 
very rapidly diminishes when put into service, due 
to the peculiar chemical reaction which occurs when 
electricity passes from a solid to a gaseous conductor. 


This serious obstacle has been completely overcome 
by automatically feeding gas to the tube when needed, 
and although the device to accomplish this is complex 
in construction, nevertheless its operation is most 
satisfactory, giving excellent practical results in com- 
mercial service. 

Any vacuum tube when connected in the proper 
electric circuit has its vacuum changed, since the flow 
of current causes a portion of the residual gas within 
the tube to be absorbed, or, in reality, changed to a 
solid form, and as a result the vacuum in the tube 
becomes higher. The increased vacuum causes an 
increase in the resistance of the tube, the light from 
the tube in the beginning becomes unsteady, but very 
soon the resistance increases to such a degree that 
there is only a condition of spasmodic flickering, 
which soon ceases, and the tube gives no light what- 
ever, on account of the lack of air in the tube. 

' The practical device to replenish the tubes as 
required, consists of a feeder valve which permits air 
or other gas to enter the tube only when it is needed, 
and in such a manner that it is entirely automatic. 

This most interesting and novel device is made 
up of two vertical concentric glass tubes sealed to- 
gether, and near their point of jointure there is a 
small carbon plug, the porosity of which is not suffi- 
cient to allow mercury to percolate through it, but 
which, however, will readily allow gases to pass into 
the vacuum tube to which the smaller tube leads. At 
all times when the vacuum in the tube corresponds to 
good lighting conditions, the carbon plug is com- 
pletely covered with mercury. Into this mercury seal, 
however, a third glass tube dips, attached to the 
upper end of which is a soft iron wire. A solenoid 
which in effect is in series with the lighting tube acts 
upon the soft iron wire above referred to with the 
result that as the light-giving qualities of the vacuum 
tube diminish, due to the increase in the resistance 
of the gas, the change in the current through the 
solenoid causes the mercury seal to be lifted and‘a 
minute quantity of air is admitted through the tip 
of the carbon plug. As soon as normal conditions 
are restored the vacuum tube is again sealed by the 
mercury when the soft iron core is returned to its 
original position. 

This feeder valve may be said to cause the 
vacuum tube to breathe, and, broadly speaking, this 
system of illumination consists in continuously burn- 
ing air—in very small quantities—by electricity. The 
cycle above described of replenishing the gas in the 
tube is repeated about once a minute throughout the 
life of the tube, which is indefinitely long. 

As an illustration of this system of illumination, 
a room 66 by 29 feet with ceiling 17 feet above the 
floor, was lighted by a continuous glass tube 13% 
inches in diameter, in the form of a rectangle 62 by 
25 feet, suspended 13 inches from the ceiling. 

The terminal box containing the step-up trans- 
former and feeder valve was connected to the 220- 
volt, 60-cycle, alternating-current street mains. 
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The efficiency of the vacuum system of illumina- 
tion is shown by the following figures: 

The lobby of a theater, formerly lighted by incan- 
descent lights, was equipped with the vacuum-tube 
system. The total watts required for the tube system 
were 3,075, as compared with 5,470 watts for the in- 
candescent system, the area lighted being 2,110 square 
feet. The mean illumination with the tube system 
was found by observations, taken at sixteen stations 
in the lighted area, to be 3.12 hefner-feet for the tube 
system, and 1.09 hefner-feet for the incandescent 
lamps. The illuminating efficiency of the tube sys- 
tem was found to be 5.1 times that of the incandes- 
cent lamps. In this instance the useful illumination 
was increased 450 per cent, although the current 
consumption was reduced 45 per cent. 

In another -practical trial in the basement of a 
department store a comparison was made with the 
enclosed alternating-current arc lamp and the vac- 
uum-tube system when fed with pure nitrogen and 
therefore giving a yellow light. The lighted area 
was 3,753 square feet and the total watts were 3,500 
for the tube system, and 4,500 for the arc lamps. The 
mean illumination by observing at twenty-two sta- 
tions was 2.6 hefner-feet for the vacuum tube, and 
1.16 for the are lamps. In this case, with yellow 
light from the tube, the illuminating efficiency of the 
tube system was 2,9 times that of the arc lamps. 

The capacity of the transformers for tubes of 
different lengths is given as 2 kilowatts for tubes 40 
to 70 feet in length to 4.5 kilowatts for tubes 190 to 
220 feet in length. 

The power factor of the current supply of the 
tube system is low, varying from 61 per cent to 66 
per cent. The low power factor, it would seem, is 
perhaps the only disadvantage encountered in using 
the tube system of lighting as compared with other 
electric lighting systems. 

As it is now becoming more and more appar- 
ent that the proper method of comparing all sources 
of light is on the basis of their ability to produce 
useful illumination, rather than intensity of light, 
or, in other words, on the basis of hefner-feet, rather 
than candle power, the success of the vacuum-tube 
system alone depends upon the satisfactory commer- 
cial and practical operation of all of the component 
parts of the complete equipment. 


PUBLICATIONS RECEIVED. 


“Dredging for Gold in California,” by D’Arcy Weath- 
erbee, is a well illustrated volume of 220 pages, published by 
the Mining and Scientific Press, San Francisco, California, 
for $4. It records admirably the results of a careful investi- 
gation of this industry and is invaluable to anyone interested 
in dredging in any part of the world. The book is impartial 
and unbiased in both praise and criticism. In addition to a 
general introduction, it contains chapters on prospecting, de- 
scription of machines, practical operation and costs, together 
with considerable interesting supplementary discussion. 


ELECTRIC POWER IN NORWAY. 


With reference to the notices which appeared towards 
the end of last year respecting a Norwegian law regulating 
the sale of real property, it is reported at Christiania that a 
Government proposal restricting leases or sales of electric 
power to foreigners was recently passed by the Storthing, and 
subsequently ratified by the Council of State. The law takes 
effect at once. In order to keep the control of electric power 
produced by waterfalls in the hands of the Government, an 
addition has been made to the temporary act of June 12, 
1906, which has been extended for a period of one year— 
viz., to April 1, 1908. The provisions of the supplementary 
act are that the regulations contained in the temporary act 
regarding the right of acquisition and working of mines, 
waterfalls, and forests shall also apply to. the acquisition of 
the right to electric power produced by water power in 
larger quantities than 250 horsepower. 


TRADE CATALOGUES. 


Bulletin No. 4,518 from the General Electric Company, 
Schenectady, New York, contains a fine lot of pictures of 
electric hoists of various types, together with information 


valuable to the hoisting engineer. Bulletin No. 4,512 shows 


the construction of their Manhole Fuse Boxes, types MD 
and Taillem. These are designed especially for use in man- 
holes where the most severe conditions are met, but may 
be used on poles, in cellars and elsewhere. The two types, 
one with outlets for cables at the sides, the others with the 
outlets at the bottom, meet practically all the requirements 
for this class of apparatus. No. 4,520 illustrates and describes 
Engine Type Continuous Current Generators, Form R and 
RO. This is a new line of multipolar direct current two- 
and three-wire generators in sizes from -25 kilowatts and 
upwards. 


PERSONALS. 


Roger Mason is with the Bond Electric Co. of San 
Francisco. 


C. W. Koiner has been appointed general superintendent 
and engineer of the Los Angeles Gas & Electric Co. at Los 
Angeles, Calif. 


G. R. Milford has been made superintendent of power- 
houses, lines and sub-stations for the Northern California 
Power Co., with headquarters at Fern, Calif. 


“Proceedings of the American Institute of Electrical En- 
gineers” for June, 1907, besides interesting notes on the 
European tour of the Institute, 1906, contains the follow- 
ing papers, discussions and reports: The Heating of Copper 
Wires by Electric Currents, by A. E. Kennelly and E. R. 
Shepard; Interaction of Synchronous Machinery, by Morgan 
Brooks; Power-Factor, Alternating-Current Inductive Ca- 
pacity, Chemical, and Other Tests of Rubbet-Covered Wires 
of Different Manufacturers, by Henry W. Fisher; Protective 
Apparatus Engineering, by E. E. F. Creighton; Practical 
Testing of Commercial Lightning-Arresters, by Percy H. 
Thomas; A Proposed Lightning-Arrester Test, by N. J. Neall; 
Notes on Transformer Testing, by H. W. Tobey; A New 
Type of Insulator for High-Tension Transmission Lines, by 
E. M. Hewlett; Some New Methods in High-Tension Line 
Construction, by H. W. Buck; Switchboard Practice for Volt- 
ages of 60,000 and Upward, by Stephen Q. Hayes. 












































76 THE JOURNAL OF ELECTRICITY, POWER AND GAS. 
Furnished by Courtesy San Francisco Stock and Bond Exchange. 
JULY 19 JULY 20 JULY 22 JULY 23 JULY 24 JULY 25 
Outstanding | INTEREST MISCELLANEOUS BONDS ————_— |S "| | | | 
Bid |Asked| Bid |Asked| Bid |Asked| Bid |Asked| Bid |Asked| Bid |Asked 
1,532,000 F&A 
2,250,000 M&S 
1,000,000 F&A 
9,600,000 M&S 
900,000 & 
2,000,000 & 
1,000,000 & 
623,000 F AN 
650,000 M&S 
671,000 A&O 
610,000 M&N 
300,000 A&O 
$00,000 & Los 
1,300,000 & Los as 
5,000,000 & Los Angeles Ry. 5% 
1,000,000 A&O Los Angele Lighting Gd. §%...............-.ccc[ecees Oe. de cack Ey eee” a pee 6b oa, eee be vans 105 
1'500,000 A&Q  |Los Angeles Pac. R. R., ist Con. Mtg. 5%......... 1023¢|.....|..:: 103 |i02%{|..... i02%%|.....|10234|..... i02%{|..... 
3,030,000 M&S ie es os o's cos one 6 < 005 bop ab ben be 99 44) 9944/102 99 54/101 99 48/101 99 54/101 99 %%)101 
3,000,000 a % 4 nee TONNE CI Banas Fv aw cobs ceccsceucs saws. ba cewn 08 _ Se Se oe icee ss che 434 Sie 
$,141,000 & do _ Ry., ist Cons. Mtg. ected Ms Xe 6 v0 tens ee: Avaeee 102 4)..... 102% 103 [108 (10344|108 {103 4/108 
100,000 A&O | Mill Valley & Mt Tamalpais S.Ry.5%.............- TS eee sys Tes 0% ene, ee Nas cae ee Aes ss 
4,751,000 A&O Northern R: ie. of ee ot Let Riga 60.60 06 S+m SER Ri cees Sean Be Paws Bn 35 84 sick Be Bos ee Bee. ton ¥ 3% eG el bd sb 
1,498,000 eS North P Coast URS s ab 600d a ese OO. de awks c Dee Ai bis « 100 %}..... 100 %)..... 100 3Z/..... 0034|..... 
1,074,000 & Northern Cal. x 5% Sart ch bo wsaee 603 06s otis SEs, BO SAG Goa ies chy be Ee be SO bb VEE be PEK e es Sethe waados sc class ce 
980,000 &D Northern e NN eS a ss awe eked Baw ee Be oe gi Bays re 9 Ew ane te, 9 
6,000,000 &O i NOE OS ss ces os bse cee cy ee pene 97 M)..... 97 M)..... 97%)..... 97 M)..... 97 3@i.5%.> 97% 
1,000,000 M&S Oakland Gas Light and ERS Se er 100 |105¥4)..... AE TS | ak Ca IO Fay. Be Sg 
1,374,000 & ow CRIS ae ions ; key oats écaus 108 %4)..... 108 %)..... 108 %]..... 108 %}..... 
1,600,000 & SE EERIE SE eee 102 4)..... 102 %)..... 102 4}..... 102 }4)..... 102 4)..... 102 %}..... 
1,326,000 & CE EE IO, Oe ew cceecccsscscvades OO ease S00 dasa ee. ise SOO Ais. ts ee 4s. vce | Be eee 
7,000,000 & ED os ip avaceccecesvcceblesnes OF cen 99 96 99 96 99 96 99 96 99 
1,500,000 & ROE SEO CPR MOG, BOs iio sic e ccc ccs vceralewabe OO | Tegiall OB Ss a cuk Re eee Oe Dee oes Oe Ol ieee 8 
2,000,000 & TE, SS a ere 108 44/112 |10834/112 [10844)112 (108%4)112 [10834112 [108 %/112 
1,149,000 SDM J 92 9 
8,494,000 & 
4,491,000 & 
3,000,000 & 
350,000 & H 
250,000 & ‘ 
700,000 & Rail 
2,500,000 M&N Sacramento Elec. Gas & Ry. 5% 98 98 DS k's AC EMSRS SLOT vis ube Seco 6 se alekw ss 
6,000,000 A&O A. EEO OU SS, pr ee eee SNS OG s's 5% 45SGS Tis he. es BED: ESS Tid necc ht RO Obes 6k shave ce 
3,000,000 & A eS Oe) Ree eee ee. to ep ties 102 1105 |102 |..... 103 %|..... 103 %4|105 
1,500,000 & do do I ss x ae 60 9-0 oLA EAE LEER VOR EEROR Red ed oe 5 4400 6 bad a hb eee ated Kk BES RM alacae 
1,500,000 & iS. Dye SS ER PO coven vc cctv ss ceveslaednt Ob Beans Weta. bee Oe he neu OE leneant OG< As tets 95 
642,000 A&O Sierra Ry. of Cal. A ae ules bike ie 6 oi s0W w Seb 0a ARE DO Baca nd Shs ik pes a eee 107 soe cho oe BS Braces 
6,000,000 & iS. P. R. R. of Arizona 6% (1909)....... Bee Asis a | RR Be. Beau Ge Bee. 3, Ss os 100 34)..... Er hoi ss 
4,000,000 & do do do RE A One 101 %)..... 101 %)}..... 101 5%|..... 101 5)..... 101 %)..... 101 %%)..... 
5,116,000 & S. P. R. R. of Cal. 6% SEG Ebis Ks 50 62 anne SF Tr55% 6 S08 3c Va Oe kre one a 107 4)..... DOES. Laked os 
4,127,500 M&N S. P. R. R. of. Cal., ist c. gs. ass 4oie wack eee 114 |117 (114 |117 |114 14° (117 [114 [117 (114 [117 
3,533,000 A&O S. P. Branch Ry. of MRR 8 9 36 ys ou 4's dw wo was 3Ml..... 123 4)..... 1233¢)128 |123%)..... 123% ft. 123 4)..... 
81,178,000 Sh S. P. R. R. Co., ist Ref’d’g. 4%..... 91%) 92 91 ee PP 91 91%! 92 91 91 saul. ee 
17,500,000 & Spring Valley Water Co. SA DN BUD bo sos bk veioeee 84 85 84 85 84 85 84 85 84 85 84 85 
300,000 &s & RO Fis a ns Oe. AK ie cKIOe beakes Bee. Akes in |100 a DN fo teks a6 
2,000,000 2 eh as ae DOO twnscvte . ein kes 100 
20,000,000 5 me 8 or err eres meere™ CC + Ser it 5 ear i > Be oS” 7034) 7134) 71 |..... Wa tae o's 
2,500,000 M&N__ |Valleys Counties Power Co. 5%.......cc.cccccelesees/00 |.....]100 |[...../100 |..... BOO fecscsthe Lives 100 
pce a te baeands one Xe mieke Oh Aisepal MO ahd eae ae dee enct Oe 
,000 Quarterly RET Ercan d MR ea en | RE Te 
ORRGS Esk cee rk 20%) 19%) 20%) 20 20%} 20 20% 
SED Tea Se ig Sh wR i a ee EEDA wb 550 3 6 uns 6 eh EES EAE WOTGRCSE OES a Ee Eee ORES Oink [orks cobs 0s och Sacuelocc oe ble ccstheac 
WWD. fcc ccs ce ot ec feeeeen meemeOtNe RAMNS TO. (CRB Dio. ccc ccc ec ce sl a evnse | O96. 16.5) SOB. ce. Cees 6 cut eae 3s 4Mi..... 
oP Se ee are ee 12 13 12 13%)..... Se. le can 13 
40,000 RR hs OE eS SN MC Seine vee ay” a eee me Ac aie Pacha O68. staweus 
2 ee Se ere P eee cee ee 2 a ok eee Be tnawee De iit ace Be he eas 
| ef ae ee Boe teshun 20 Tia eee a5 Ss 140 
See. lvvbess cance Oe Ra eow Oe: Sean Pe hes das 41 
10,000 |... ... sche sid Bae: 8 ag" 83 lgagal 38 
Gomi-an, < LASNIRNEE ON On, i. iiins nn cichin ss cease ccnsivescey OO £28. 7 FEMI cas ol O75) 20s 
1,625 a . SRO Tectes BRR See Avawes 110 
180,000 rterly . - 95 95 80 95 80 Oey Pabay'e 95 
PO Nese es wha a hal Pac. Tel. & Tel. Co. (Common) ................+.- 7 1145 7.148 7.138 7438 +935 7%i 15 
750,000 A&O Bay Counties Power Co. 6% ; 
745,000 M&S Blue Lakes Water Co. 6%........ RES hb ee he a FE NG SEA OSE OE MERA E16 Ce ERED AK GRAS ED eho Rhc a'd <5 Tad be Mb eee 
2,000,000 A&O California Northwestern Ry. 5% 
160,000 J A J_O |MarinCounty Water5%........... 
600,000 i & i eS Ns os hc be Be pika wee sos bo eheokien 
500,000 & SSR SS rc ror ee ee) eee 
8,000,000 M&N S. F. Gas & $34% kee S 4a EREES Eek eedeweeteae ne 
3,926,000 } & } S. F. & North Pacific Ry. 5% 
5,500,000 & EE TIER RN ON iiss cc Cenc bdcaboochod scx 
1 odbaUR hs ne sléscaanleenl a Co. chen babe poses 
750,000 2&3} i , CM eee as a is a's nbs sis ad os's 0.0 EO ye RAAS OES ceed do Sule Vee baal hin ahs one sfiviehobesacctss coblec ys - 
2,250,000 & Sunset Tel. & T: ECO SAweWhcRbeae oss o'ctevwes 
1,000,000 M&N Su’ Street Pr anna k sucG ake 6.5 ‘e's cceeele sche 
Stocks. 
50,000 Monthly NE ON DS ray os ss cain « ahve se she co chee habbeia whens 
100,000 Monthly {Northern Cal. Ps ik, METAS Sak w eee d best oe 
iss saaee tea she eka ca eae i RD, 2 a Fake vn Kab be Soo eeis 
penne soussheevs keeecnee Santa ERs hs a be bbe b n'e k 00 bes > 
4 cain Mine oe 60k sake Kae Standard Port. Cement (New) 
$0,000 Monthly (Truckee Electric Co...... 








THE JOURNAL OF ELECTRICITY, POWER AND GAS. 77 





PATENTS 





Electric, Gas and Water. 





Specially reported for the Journal of Electricity, Power 
and Gas. 


GAS-BURNER. 


cisco, Cal. 


858,702. Richard Brown, San Fran- 

In a gas burner, a mixing chamber having a flanged open 
end, an open-topped, cylindrical shell having a flat bottom 
resting upon the flange of the chamber and having a per- 


foration registering with the opening of chamber, screws se- 





curing the shell to flange, and a spreader in the shell having 
a flat bottom above the entrance from the mixing chamber, 
and having a flange at the top overhanging the top of the 
shell, 
shoulders, such shoulders being located beneath the flange of 


and provided at its sides with spacing ribs having 


the spreader and adapted to rest on top of the shell. 


STREET ANNUNCIATOR FOR ELECTRIC CARS. 
850,498. Ira E. Hoover, Toledo, Ohio. 


In a street or station annunciator for electric cars, the 
combination with an electrically driven car, of a casing 
having a view opening, a conveyor within the casing, com- 


prising upper and lower shafts journaled parallel in opposite 
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sides of the casing, sprocket wheels mounted on the shafts 
in alinement at opposite end portions of the shafts within 
the casing, sprocket chains connecting the upper with the 
lower sprocket wheels, pivot rods connecting and pivoting 


opposite links of opposite chains, name plates mounted on 
the pivot rods, each by one side, and extending outward 
therefrom, a ratchet wheel mounted on one of the shafts, 
a push rod movable tangential to the ratchet wheel, a pawl 
pivoted to the push rod and adapted to engage the ratchet 
wheel and move it one step of a complete revolution, a 
solenoid adapted to move the push rod by its core in the 
direction to engage and turn the ratchet wheel through one 
step of its revolution, means to yieldingly hold the core of 
the solenoid withdrawn from its winding and to automatically 
return it to its normally withdrawn position when demag- 
netized, means to successively engage and rotate each pivot 
rod as it approaches the opening and bring its name plate 
in front of the opening during one step of the revolution 
of the conveyor, and to retain it in such position until the 
beginning of the next step, and means to successively transmit 
an electric current through the winding of the solenoid. 


PREPAYMENT METER. 850,284. Frank P. Cox and 
Augustus A. Bell, Lynn, Mass., assignors to General Electric 
Company, Schenectady, N. Y. 


In a prepayment electric meter, the combination of a 
switch, a field coil, an armature acted upon by the cwil, a 





ey 


movable dial, a coin-controlled device adapted to engage and 
move the switch and the dial, a pointer which moves over 
the dial, contacts on the dial, and contacts carried by the 
pointer adapted to engage the dial contacts. 


ELECTRIC IGNITER FOR GAS ENGINES. 859,510. 
Benjamin McInnerney, Omaha, Nebr. 

An electric igniter for explosive engines, comprising an 
electric generator arranged to create, intermittently, a dif- 
ference of electric potential available to supply current for 
the spark, an igniter circuit supplied from generator and hav- 





ing separable electrodes in the explosion chamber of the 
engine, and an electric motor actuated by current supplied 
from said generator and operating to separate said electrodes 
to produce the spark. 
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INDUSTRIAL 





ELECTRIC TRAIN LIGHTING. 
One of the important problems that confronts the man- 
agement of a railway is the selection of the best means of 





ee 


are taking the place of small reciprocating engines, over 


which they possess the following advantages: 
Simplicity. 





train lighting. It is a recognized fact that the safety, adapt- 





Adaptability for mounting on locomotive boiler. 


FIG. 1. 15 KILOWATT TRAIN LIGHTING SET INSTALLED FOR THE PENNSYLVANIA 


RAILROAD CO. IN BAGGAGE CAR 


ability, cleanliness and ‘convenience 
of electricity make it the ideal me- 
dium for train illumination. 

Destructive fires accompanying a 
wreck or collision are most frequent- 
ly attributable to the use of ofl or 
other inflammable illuminants. Rail- 
way employees, and especially mail 
clerks prefer electricity on account 
of its safety; claim agents are urging 
its adoption in order to minimize fire 
risks; and the traveling public is 
unanimously in favor of electric light- 
ing, not only from the standpoint of 
safety but on account of convenience, 
and the absence of excessive heat in 
coaches and sleepers lighted in this 
manner. The popularity of electri- 
cally lighted trains gives ample proof 
of the public favor with which the 
illuminant is viewed. 

The Curtis Turbine Generators de- 
signed either for mounting upon the 
locomotive or in the baggage car, 
are extensively used in commercial 
service for train lighting, and 


Minimum floor space. 

Absence of vibration. 

Low maintenance cost. 

Minimum attendance. 

The 15, 20 and 25 kilowatt closed type 
turbine generators are designed for mount- 
ing upon the locomotive boiler where steam 
is obtained at boiler pressure by means of 
short connections, 

All flexible steam connections are elim- 
inated, and the generator occupies space not 
needed for other purposes. 

The 15, 20, 25 and 35 kilowatt open type 
generators Occupy a minimum floor space, and 
when installed in the baggage car occupy only 
a small portion of the car. Fig. 4 shows one 
of these 15 kilowatt units installed in a Pull- 
man baggage car. 


The absence of all reciprocating parts and 
the improved methods used in balancing the 
revolving parts insure the machines running 
without vibration. This is an important point 
when the machine is installed in the baggage 
car, as vibrations are easily transmitted 
throughout the train. In several installations, 
using reciprocating engines, it has been neces- 
sary to take special precautions to prevent vi- 
brations from being transmitted to the cars 
when standing in stations. The practice has 
never been found necessary with Curtis tur- 
bines. 


While it would be absurd to contend that 
that the introduction of steam turbines on 
locomotives or in baggage cars does not in- 
crease the coal consumption, it is quite true 
to say that this increase in the consumption 
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is so little as to have caused no comment by railroad offi- 


cials, orcomplaint from locomotive firemen. 

It is impossible, at the present time, to give accurate 
figures as to the extra amount of coal required to supply 
the steam used by the turbine to perform certain specific 
train lighting duty. 

Conditions vary widely in different installations, and the 
extra duty imposed upon the fireman on account of matters 
entirely apart from the lighting of the train, such as: the 
weight of the train, condition of the weather, condition of 
the track, etc., entirely overbalance the amount of extra coal 
he has to handle on account of the insignificant steam con- 
sumption of the steam. turbines. 

The equipments described above are installed by the 
General Electric Co. 


UNION COMBINATION SWITCH BOXES. 
THE CHICAGO FUSE WIRE & MFG. CO. have re- 


cently been granted patents, covering the new line of sheet 
steel switch receptacle boxes, which it has been developing 
and perfecting the past few years. These boxes are designed 
for use in connection with concealed wiring of either knob 
and tube or conduit work, and embody several unique features, 
which commend themselves to the electrical trade for use 
in old and new installations. The accompanying cuts show 
a few of the different types manufactured, and illustrate in 
a general way the salient features employed in their construc- 
tion. Fig. 1 is a cut of type AA 
single box, and is identical in 
design with type BB, except that 
the latter is intended for con- 
duit and armored cable and is 
consequently made somewhat 
deeper, while the box shown in 
illustration is provided with %- 
inch openings suitable for en- 
trance of flexible tubing. The 
body of this box forming the 
back and two end walls, carries 
the supporting ears, switch lugs, 
knockout plugs and two side walls, which are attached by 
means of flanges, formed up so as to come on inside of box, 
thus presenting smooth edges at all corners, permitting the 
device to be fit snugly into a recess in the wall or plaster, 
just large enough to admit the base without cutting away 
additional material on account of protruding screw heads 
of flanges. 

The supporting ears of these boxes are swung on a 
slotted screw pivot, which allows considerable adjustment 
as well as permitting turning of same at any angle to secure 
iodging for supporting screws, or in new installations the 
ears may be inverted so as to bring the outer face of box 
flush with the plastered surface. Type AA and BB unit 
boxes are made amply large to accommodate al! standard 
receptacles or push button or rotary switches having rect- 
angular bases, and at the same time leaving sufficient room 
for entrance of conduit or tubing and wires, a feature often 
overlooked in switch box manufacture. 

Fig. 2. Illustrates a type BB 
two gang box, which is the unit 
of all sectional gang boxes in- 
tended for conduit work. As is 
evident from cut, this consists 
of two boxes very similar to 
the one shown in Fig. 1 assem- 
bled together in which the two 
adjacent side walls are omitted 
and the figures being secured by 
screws in place of rivets. This 
two gang box is also made in 
the type AA for knob and tube 








together. If a gang of switches are to be located in one 


place, these boxes can be increased indefinitely by removing 


work, where it is desired to install two controlling switches 


ub 


the screws holding the two por- 
tions together, and inserting any 
number of the spacers shown 
in Fig. 3. In this manner is it 
possible to meet demands for 
any gang box, from a stock of 
two’ gang boxes and a_ few 
spaces, the only tool required 
in the operation being a screw- 
driver. All parts are accurately 
formed and punched by dies, in- 
suring perfect fitting and ease 
in assembling, furnishes a close 





fitting and reliable box when completed. 


to six gangs. 


position. In addition to the above makes a type RC is fur- 


In Fig. 4 is shown type C of 
different construction in which 
the four walls are formed of one 
piece with a dovetailed joint, 
thus forming a perfectly smooth 
outer surface and rounded cor- 
ners similar to a ‘drawn steel 
box. The ears of this device 
are designed particularly to fit 
recesses in cover plates of 
Perkins and H. H. Switches and 
are carried in stock from two 





Fig. 5 illustrates a four gang box of 
this construction... Type C and D are only 
designed for installatiofis. in old building, 
the latter being constructed-identical with 
type C, but will accommodate any standard 
make of switch or receptacle. The ears of 
Type C and D are made with large bearing 
surface and are well united for installa- 
tion flush with the plastered surface, and 
insure substantial support of the device in 





nished, which is in design similar to AA and BB, but is much 
shallower and somewhat wider, being particularly designed 


for rotary switches with round bases. 


In the United States Circuit Court for the Northern Dis- 
trict of New York, Judge Ray handed down an opinion in 
the case of the General Electric Company v. Wilbur F. Cor- 
liss, et al., trading under the name of Corliss-Coon & Co., 
upon Eickemeyer patent No. 677,308, granted June 25, 1901. 

This suit was brought by the General Electric Company 
to restrain Corliss, Coon & Co., of Cohoes, N. Y., from further 
infringement of Eickemeyer patent No. 677,308, in the use 
of some induction motors manufactured by. the Allis-Chal- 
mers Company. The feature of these motors, which formed 
the basis of the suit, was the relation between the number 
of slots in the field and the number of slots in the armature, 
whereby all dead points or locking positions are eliminated 
This feature is believed to be essential to 


The 


from the motor. 


all commercial induction motors of any size. Court 


holds that the patent is valid and infringed by the defendants. 
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ALLIS-CHALMERS ENGINES AT THE SOUTH SIDE 
ELEVATED RY. CO. 


After nine and a half years of service, running twenty 
hours a day and eighty revolutions per minute, Sundays in- 
cluded, a recent annual inspection of the engines installed 
at the power-house of the South Side Elevated Ry. Co., of 
Chicago, indicated that the amount of wear in the 54-inch 
low pressure cylinders of the 26-inch and 54-inch x 48-inch 
Allis-Chalmers cross compound machines constituting this 
equipment measured the thickness of one paper sideways 
and two papers top and bottom, using paper of from .oIo to 
.o1r of an inch thickness. 

The measurements were taken on. the No. 2 engine, 





which is one of four units first installed in the power-house. 
The cylinder was opened under the direction of Chief En- 
gineer Hadin, for the regular annual inspection. The same 
steel gauge was used which was made when the engines 
were first erected. 

This ‘record certainly speaks well for the staying powers 
of the material used in the cylinder castings and the excel- 
lent care which the apparatus -has evidently received. Fur- 
thermore, attention is called to the fact that the original bull 
rings and packing rings are still in use in this cylinder. 

It is interesting to note in this connection that the cur- 
rent has never been off the bus-bars at this station since 
it was first put in operation. This station now contains 
four Allis-Chalmers 26-inch and 54-inch x 48-inch Horizontal 
Cross Compound direct connected engines, two units of the 
same type, 34-inch and 70-inch x 54-inch, and two Allis- 
Chalmers Vertical Cross Compound engines, with cylinders 
38-inch and 80-inch x 60-inch stroke. 


ADVANTAGES OF MECHANICAL DRAFT. 

The advantages claimed for the induced system of 
mechanical draft are: 

1. Lowfirst cost. For isolated plants, where the nearness 
to neighboring buildings does not make it necessary to erect 
a tall chimney in order to discharge the gases at a great 
height above the ground, the cost of an induced draft system 
will always be less than the cost of a substantial chimney, 
unless the plant be small. And usually th: cost will be less 
than the cost of the mechanical equipment and chimney 
necessary for a system of closed ash-pit, forced draft. 

2. No necessity of a chimney. An induced draft plant 
never needs a chimney to aid in producing the draft, and 
whenever a chimney is uséd with one it is made necessary 
by other considerations than the draft. When anything 
more than a short stack is required, the cost of the addi- 
tional chimney should not be charged as a disadvantage 
against the mechanical draft plant, although it must, of 
course, be included in the total cost of the draft-producing 
apparatus and may often make the decision of how to pro- 


duce the required draft adverse to the induced system. 

3. Control of draft. Since the draft is due entirely to 
the action of the fan and increases amd decreases as the fan 
is run faster or slower, it is evident that it is entirely under 
control and can be varied at will to suit the requirements 
of the instant. With a chimney a hot fire means a high 
temperature of the escaping gases and therefore a high draft 
and a low fire means a low draft; while with an induced draft 
system the draft may be made low with a hot fire or high 
with a low fire, and is always independent of everything 
except the speed of the fan. 


4. Uniformcombustion. The combustion in a fur- 
nace equipped with aninduced system of mechanical draft 
is just as it is with ordinary chimney draft. There is no 
burning through of the fire in spots as there is likely to 
be with the closed ash-pit system of forced draft, espec- 
ially with high draft. 


5. Leakage inward. This makes it easier for the 
fireman to tend to the furnace and ash-pit, avoids the 


trouble due to blowing hot gases or air, or cinders or 
ashes into the fire room, even when the furnace or ash- 
pit doors are open; and further, there is not the same 
tendency to increase the deterioration of the boiler or its 
setting that there is with the closed ash-pit system of 
forced draft. The leakage is exactly the same as with 
ordinary chimney draft and produces no more bad 
effects for the same intensity of draft. 

6. Adaptability to use with economizers. This is one 
of the strong points in favor of the induced draft system, 
as cooling the gases after they leave the boiler results in 
an increase in the number of pounds of water evaporated 
per pound of coal, and, therefore, an economy in the opera- 
tion of the boiler plant without affecting the draft. It is 
possible to do any of the three things when an econ- 
omizer is used in connection with an induced draft system. 

(a) Reduce the speed of the fan until it gives only 
the draft necessary to burn the required amount of coal. 
This results in using less steam to run the fan and this 
saving in steam, together with the saving due entirely to 
the economizer, will usually result in a marked economy in 
the operation of the plant. 

(b) Run the fan at the same speed and burn a larger 
quantity of coal of a cheaper grade, so as to evaporate the 
same amount'of water per hour with the economizer that 
was evaporated before. This almost invariably results in a 
marked reduction in the coal bill, and, therefore, since other 
things remain the same, in an economy in the operation of 
the plant. 

(c) Run the fan at the same speed but burn a larger 
quantity of the same coal than was used before the intro- 
duction of the economizer. - This results in an increase in 
the coal bill, with an increase in the steam capacity of the 
plant while keeping the fixed charges, such as wages and 
cost of operation of the fan, the same. The increase in the 
capacity is always greater than the increase in the coal bill; 
and since the fixed charges against the plant are increased 


only by the interest on the first cost, depreciation, repairs 
and operating expenses of the economizers, the cost of 
making a pound of steam is materially reduced—From “Me- 
chanical Draft,” by J. H. Kinealy. 
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NEWS NOTES 


ELECTRIC RAILWAYS. 


New Westminster, B. C_-—The contract for the grading of 
the extension of the Lulu Island road from here to Eburne 
has been let to J. B. Bright, work to begin at once, and be fin- 
ished by January 1, 1908. 


Boise, Idaho.—The work of surveying for the extension of 
the Boise electric road to Barber dam has been started. It will 
be a continuation of the Warm Springs Avenue line, following 
the grade of the Perrault canal. 


Eugene, Or.—Russell Welch, local manager of the Wil- 
lamette Valley Co., announces that actual work of laying ties 
and rails will begin at once. Much of the material is already on 


the ground, and work will be pushed as rapidly as possible. 


Seattle, Wash.—Work on the Seattle Electrical Company’s 
line to connect Wallingford Avenue and University lines has 
The line runs 
along Forty-fifth Avenue, between Meridian Avenue and Four- 
teenth Avenue, N. E., will be double tracked and about one 
mile in length. 


Portland, Or.—E. P. Clark, President of the Mount Hood 
Railway and Power Co., says that contracts have been let for 


begun and will be pushed as rapidly as possible. 


a large part of the machinery with which to equip the power 
station at Bull Run, that construction materials are being as- 
sembled and that work will begin as soon as rights-of-way have 
been secured for the entire distance. 


Spokane, Wash.—It is said that surveys for the railroad to 
Priest Lake will be completed by August Ist, and that graders 
will be at work within sixty days. The road is being pro- 
jected by the Panhandle Electric Railway and Power Co., which 
is financed by Eastern capitalists. The road, which will run 
from Priest River to the lake, will be fifty-four miles in length, 
including the steamer and barge service, which the company 


plans to install on the lake. 


TELEPHONE AND TELEGRAPH. 


Goldfield, Nev.—It is announced that the Southern Nevada 
Telephone & Telegraph Company will establish long distance 
communication between Goldfield and San Francisco this fall. 
Preliminary surveys of the route will be finished soon, and 
within thirty days construction will begin on the new circuit that 
will run between Tonopah and Reno. 


Helena, Mont.—Judge Ely D. Hunt has decided that one 
telephone company cannot withhold the use of its lines from 
The 
Montana Mutual Telephone Companies applied to the court for 


another even though the latter be a competing institution. 


an order compelling the Rocky Mountain Bell Telephone Com- 
pany to furnish connection, when ordered, at a reasonable com- 
This was resisted on the ground that its lines were 
The 


court decided otherwise and will name a commission to fix the 


pensation. 
built for its patrons and not for competing companies. 
is made of competing 


division of charges when such use 


lines. 


TELEPHONE CONSTRUCTION. 


Sitka, Alaska.—The government is installing a wireless 
station on Japonsky Island near here. 


- 


Dawson, N. W. T.—The U. S. Government is planning 
to install a wireless system in the Tanana Valley this year. 


Everett, Wash.—A telephone line is being constructed 
by Island county citizens connecting Clinton and Langley. 


Kahlotus, Wash.—The Kahlotus-Washtumna Telephone 
Co. has applied for a 25-year franchise to erect poles and 
lay conduits through the town. 


Hoquiam, Wash.—It is said that both the Western Union 
and Northern Pacific will extend their wires from this city 
to Moclips during the present season. 


Medical Lake, Wash.—The Medical Lake Telephone Co. 
has asked the Pacific States Co. to install another line be- 
tween here and Spokane to accommodate growing business. 


Roseburg, Ore.—Presidents of four telephone companies 
whose lines run up Deer Creek, have asked the county court 
for a franchise to build a substantial system along county 
roads. 


North Yakima, Wash.—The Telephone Co. is preparing 
to put in an underground system throughout the business 
portion of this city and will be extended to the residence 
section this fall. 


TRANSMISSION. 


El Paso, Tex.—Fire on the morning of July 18th in the 
Southern Pacific shops destroyed the power plant and much 
valuable equipment, the loss being $50,000. 


Los Angeles, Cal—The Los Angeles Wave Power and 
Electric Company has asked to be permitted to erect a 700- 
foot pier at Redondo, at a point where the company pro- 
poses to establish an electric wave power plant. 


Cottonwood, Cal—The Northern California Power Com- 
pany has installed electrical machinery for continuing the work 
on the dam at the company’s proposed power plant at Battle 
Creek. The report that the Battle Creek Power Company, a 
subsidiary corporation of the Northern California Power Com- 
pany, had stopped work is denied. 


Santa Rosa, Cal_—Frank Burris, of this place, who is sup- 
posed to be acting for the Snow Mountain Power Company, has 
been awarded a franchise for the construction of a power line 
along the highways of Sonoma county. The company promises 
to have its system in operation in Cloverdale by November and 
to Petaluma and this city by Christmas. 


ILLUMINATION. 


San Bernardino, Cal—Seth Hartley of Colton and A. L. 
Drew, F. W. Gregg, and others of this city, who have organ- 
ized the Yuma Gas Company at Yuma, Ariz., are planning the 
laying of mains and the installation of a pliant at Yuma. 
The company has an authorized capital stock of $50,000. 


San Juan, Cal—The matter of granting a franchise for an 
electric light and power system to the Davenport Light and 
Power Company in this town has been laid over on account of 
the fact that the proposed franchise did not appear to be 
conclusive on the point of whether or not the right was ex- 
clusive. 
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POWER AND LIGHT. 


Spokane, Wash.—It is reported that nine million dollars 
will be expended by the Chicago, Milwaukee & St. Paul 
Railway Company in developing 180,000 horsepower by har- 


nessing thirty-five miles of the St. Joe River, between North - 


Fork and St. Joe, in Northern Idaho, east of Spokane, and 
this electrical energy will be utilized in carrying freight across 
the Bitter Root Divide and operating a score of sawmills and 
plants. The work is to be completed in three years. This 
will be the first practical test of the substitution of electricity 
for steam power in this country, and if it is successful it will 
be employed on the entire line between Missoula, Mont., 
and the Puget Sound country, a distance of nearly six hun- 
dred miles. C. B. Price, a hydraulic engineer of wide experi- 
ence, connected with the company’s electrical department, 
has undertakea the project, which is so feasible that A. J. 
Earling, president of the company, accompanied by a staff 
of engineers, recently went over the ground on an inspection 
tour, passing several days at the construction work, viewing 


also the sites of the dams to be placed in the swift mountain . 


river, the highest navigable stream on the Continent. The 
plans presented by Mr. Price show that practically every 
available cubic foot of water can be harnessed. Besides 
economy and the solution of the fuel problem, which has 
been a serious one to all the railroads in the Northwest the 
last two years, the Milwaukee is following the lead of other 
railroads in using electric power for operating through tun- 


nels. The stretch of line between the Bitter Roots and Rock 
Lake, Wash., is one of recurring tunnel. The survey shows 
fourteen tunnels in 150 miles of line, and the aggregate of 
these tunnels will be 10,000 feet, ranging in length from 
4,000 feet in Lost Pass to the numerous bores of not more 
than fifty feet through projecting cliffs. 

Between North Fork and St. Joe the Milwaukee will 
run on a four-tenths of one per cent compensated grade, the 
grade on the curves being reduced enough to compensate 
for the increased friction. Three-tenths of one per cent will 
be the actual grade between these two points. This is 
equivalent to 15.8 feet to the mile, or 553 feet for the entire 
distance. Roughly estimated, the minimum flow of the river 
between these two points is 1,500 cubic feet to the second. 
This is sufficient, if converted into steam power, to drive 
500 big mogul engines with 160 miles of train, or 20,000 
loaded box cars—more than the Milwaukee system now 
owns. 

From North Fork to Chatcolet the maximum grade does 
not exceed four-tenths of one per cent to the 100 feet, or 
sixteen feet a mile, while the maximum curves are ten degrees. 
It would be possible to reduce the curves by means of 
trestles, fills and tunnels, but the expense would be great. 
From the North Fork to the summit of the Bitter Root 
Mountain, where the line attains an elevation of 5,500 feet, 
the maximum grade is 1.7 per cent, or seventy-four feet to 
the mile. The road will cost $55,000 a mile. 

Between St. Joe and Chatcolet the road runs along the 
river. Grading is in progress on that part of the line, several 
miles of fill and a number of short tunnels having already 
been made. Two thousand men are at work on the line, 
while five thousand others are to be sent out on the other 
division, above St. Joe, in a few days. Right-of-way men are 
at work above St. Joe, and the timber has been removed 
and partly burned several miles up the river. Forty surveyors 
are in the field between St. Joe and North Fork. 

Three dams are to be constructed at once, but it is 
given out that others will be in operation within three years. 
One of these will be at Little Falls, three miles above St. 


Joe, where plans have been made for a dam eighty-six feet 
high, developing over 5,000 horsepower.. Another will be 
built at Cottonwood Island, ten miles up the river. Ideal 
dam sites are to be found at frequent intervals along the 
river, and there will be little cost arising from the acquire- 


ment of flowage rights. In a few cases, such as at Elk 


Prairie, there is a broad stretch of meadow which will be 
entirely overflowed, and the company recently bought the 


MecMichales Ranch for $20,000, or $125 an acre. In most 


cases the river runs either through a canyon of high rock 
walls or the mountain bases slope down to the edge of the 
river, giving the water little room to spread. 

In many cases a dam fifty, or even one hundred, feet 
high, while the backwater several miles up the river would 
spread only a few feet over either bank. However, as the 
average height of the railroad is not more than forty feet 
above low water, the height of the dams is limited. While the 
average fall of the river for the thirty-five miles is 15.8 files, 
it is much greater than this in many places; in others, less. 
It is said eighty-six feet high at Little Falls will back water 
twelve miles up the river. From North Fork to the summit 
of the Bitter Root Mountains, the line runs on a 1.7 per cent 


grade, the equivalent of 1.4 average fall. This means nearly 


seventy-five feet to the mile. 

In addition to operating its heaviest division by electric 
power, the Milwaukee expects to make use of the same 
power in developing the resources of the country through 


which it will pass. To a greater extent than any other rail- 


road the Milwaukee is using its own capital to develop its 
tonnage territory. The Monarch Lumber Company, ad- 
mittedly a subsidiary concern, has acquired nearly 100,000 
acres of timber land in Northern Idaho, 28,000 acres of which 
are adjacent tributary to the new line. Some of this timber 
runs as high as 10,000,000 feet to the quarter-section, while a 
good average is 2,000,000 feet. Hundreds of thousands of 
acres of timber land are along the banks of the St. Joe and 
St. Maries Rivers, where the timber will be easily logged, 
either by water or trail transportation. Branch lines are to 
be built from St. Maries up the St. Maries River, and other 
lines will run up Marble Creek and Mica Creek, where the 
company has heavy timber stands. 

Two sawmills are now in course of construction at St Joe 
by the Monarch Lumber Company, with a combined capacity 
of close to 100,000,000 feet daily. The planing mill is also in 
operation. A large pulp mill is to be erected near the site, 
but whether it is a Milwaukee project or a private enter- 
prise is uncertain. The plant is said to be backed by Mr. Price, 
who has charge of the electrical power development for the 
Milwaukee, and who is a paper mill expert. Thousands of 
balm and gilead trees line the banks of the St. Joe, while 
spruce grows higher up the mountains. There is plenty of 
material available to keep a large paper mill in operation 
for years. 

Timber tributary to the St. Joe River will keep the mill 
in operation for twenty-five years. That includes only the 
accessible timber, thousands of acres back in the mountains 
being too remote from transportation to enable its removal 
with profit at the present prices of lumber. However, the 
extensions of branch lines into the remote district will add 
to the tributary timber and the increase in the size of the 
mill or the building of new mills will be the natural result. 
Tributary to the St. Joe, St. Maries, Coeur d’Alene River 
and Coeur d’Alene Lake, it is estimated there are 25,000,000,- 
000 feet of standing timber, or enough to keep the mills at 
Coeur d’Alene, Harrison, Hayden Lake and St. Joe in opera- 
tion one hundred and fifty years. 
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POWER AND LIGHT. 
Corvallis, Or—James Steel has asked for a 25-year fran- 


chise to construct a gas plant. 


Oregon City, Or—The Oregon Gas Mfg. Co. is asking 


for a 25-year franchise to construct a gas plant. 

Sunnyside, Wash.—T. A. Noble, of North Yakima, has 
applied for a franchise to install water and light plants in 
this city. 

Seattle—Seattle Lighting Co. has been. granted a fran- 
chise to lay a gas main on Corliss ave., from E. Greenlake 


avenue to 77th Street. 


Boise, Ida—-The Ox Bow Power Co. is developing a 


power plant on the Snake river below Emmett, and will run 


a transmission line to Boise. 


Ida.—The d'Oreille Iron Works has 


been granted a 30-year gas franchise, construction to begin 


Sandpoint, Pend 


within 90 days from date of ordinance. 


Freewater, Or.—Swain & Evans, of this place, have 


secured a water right on the north bank of the Walla Walla 


river and propose to erect a 2,500-horsepower power plant. 


Albany, Or.—J. G. Portland, has filed notice 


of appropriation of water power on the North Santian river 


Kelly, of 


at the mouth of Puzzle creek, to develop electric power. 


New Westminster, B. C.—The Elk Creek Water Co. 
of Chilliwack, has been reorganized by New Westminster 
capital and extensive improvements to the system are con- 
templated. 

has 


Willamette Valley Co. 


priated 80,000 inches of water of McKenzie river in S. 36, 


Eugene, Or.—The appro- 
T. 16, R. 2, and will build a flume 4o ft. wide and 20 ft. 


deep, the power to be used for developing purposes. 


Boise, Ida—The Warm River Light & Power Co. has 
been granted a permit in Henry Lake national forest to con- 


struct a dam across Warm river 16 ft. high, a pipe line, 


transmission line and power house to generate electricity for 


commercial purposes. 


Yukon.—An important work contemplated in the near 


future is the construction of a large power-house of approx- 
imately 1,000 h. p. near the western boundary, on the Yukon 
Dawson, for the 


river, some 50 miles below purpose of 


furnishing electrical power to dredges on the Fortymile 


creek and its tributaries in Alaska and the Fortymile and 
Klondike rivers in Yukon Territory. The company has a 
power-house in Dawson and furnishes this city and Grand 
Forks with electric light, and Dawson with water for house- 
hold purposes and a hydrant system for fire purposes. The 
fuel used in their present plant is coal taken from the com- 


pany’s mine at Coal creek, at which place the proposed 


plant is to be sjtuated, the idea being that it is cheaper to 
convey electricity than coal. The output of the mine last 
year amounted to some 8,000 tons, th eentire output being 
used by the company in Dawson. This coal landed at Daw- 
son by the company’s steamer costs about $12 per ton. 
With the plant at the mouth of the mine the coal costs 


about $2 per ton. 


ELECTRIC RAILWAYS. 
Ballard, Wash.—The Loyal Street Railroad Co., operat- 
ing two miles of electric line in Ballard, will extend the 
system nine blocks to Golden Garden Beach. The franchise 


was recommended for passage. 


Colfax, Wash.—Information is received that the Spo- 
kane & Inland is laying track at the rate of a mile a day. 
The track is laid to Steptoe station, nine miles north of 
Colfax. According to this, the Spokane & Inland will be 
running to Colfax at a much earlier date than heretofore 


reported. 


Everett,—Local capitalists have filed articles of incor- 
poration under the name of the Chelan Electric Co., with 
$500,000 capital stock, with the intention of building an elec- 
tric railway from Wenatchee to the northern end of the 
state. The route followed starts at a point near Wenatchee, 
following the Columbia river valley to Lake Chelan, thence 
north to Okanogan River and from there to the end of the 
state. Lighting and water privileges for all towns along the 
Chelan River are included in the terms of the articles. J. T. 
McChesney is the president of the company, and E. C. Mony, 
Scott, of Wilmington, 


secretary. Other trustees are H. P. 


Del., J. A. Coleman and F. H. Brownell. 


Caldwell, I[daho.—The Caldwell Interurban 


line, consisting of seven miles of track and right of way 


sale of the 


to Deer Flat, valuable franchises and right to use Caldwell 
streets, to the Boise Valley Company, was closed last even- 
ing. The property was valued at $75,000. The stockholders 
were H. D. Andrews, Walter Sebree, D. D. Campbell, G. 
Snell, J. B. Gowan, H. W. Dorman and J. H. The 
representatives of the Boise Valley road were Robert Noble, 
Dr. Ustick and Mr. Cherry. In 


Boise people agree to complete their line from a point near 


Lowell. 


making the transfer the 
Meridian to Caldwell within a year and to connect here with 
the Deer Flat line, which will be electrocuted. It is under- 
stood an extension will be put in to Roswell, also to Warm 


Springs. 


TELEPHONE. 
Victoria, B. C.—The site of the second wireless station 
to be established by the government will be at Point Gray, 
The 


station has arrived and construction work will commence at 


near Vancouver. wireless plant for the Cape Layo 


once. A wireless station will also be installed at Estevan 


point before the light house tower is completed. 
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FINANCIAL. 


Fresno.—An assessment of 1 cent per share, delinquent 
August 2oth, has been levied on the capital stock of the Per- 
petual Oil Company. 


Visalia, Cal.—An assessment of $2.50 per share has been 
levied on the capital stock of the Lindsay Heights Water 
Company, delinquent July 25th. 


Bodie, Cal.—The Bodie & Hawthorne Telephone & Tel- 
egraph Company has declared a dividend of 15 cents per 
share, payable August Ist. 


San Francisco.—A special meeting of the stockholders 
of the Reno Power, Light & Water Company will be held in 
the company’s offices here on August 2d. 


San Francisco.—At its meeting early this week the 
Board of Supervisors failed to secure the necessary ten votes 
in favor of the plan to pay the Spring Valley Water Co. 
$160,000, which the company claims is needed ‘for the recon- 


struction of the Pillarcitos pipe line, damaged by the earth-, 


quake last year. 


Sacramento, Cal.—John A. Britton, general manager of 


the interests that control the Sacramento Electric, Gas and 


Railway Company, of this city, denies that there is any truth 
in the rumors which prevail that the street car system here 
has passed into the control of the United Railroads of San 
Francisco. Charles McKillip, local manager of the system, 
also denies the report. 


Oakland, Cal.—Before United States Circuit Court 
Commissioner E. H. Heacock, the taking of testimony in 
the injunction suits of the Contra Costa Water Company 
against Oakland has been resumed, after a delay to allow 
the engineers to prepare further data for submission. These 
are the injunction cases brought by the company to restrain 
the city from putting into effect the rates established by the 
City Council in 1903 and 1904. The suits were set back 
considerably by the destruction of records in the San Fran- 
cisco fire. The latter have now been restored. 


New York.—The special meeting of the United Rail- 
roads Investment Company has been postponed until July 
30th without action on the proposed $3,000,000 issue of 6 
per cent notes or on the proposed acquisition of the bonds 
of the United Railroads of San Francisco. The proposed 
issue of $3,000,000 in 6 per cent notes will- bring that com- 
pany’s capitalization and funded debt up to $49,150,000. Of 
the money raised by the new notes, $1,000,000 will be issued 
in exchange for an equal amount of 10-year 5 per cent notes 
of the United Railroads of San Francisco and the other 
$2,000,000 will be expended for additional equipment and 
rails for reconstruction and extension work. The annual 
interest on the new notes will call for $130,000. On June 
13, 1907, the United Railroads Investment Company an- 
nounced the suspension of dividend payments on its $15,- 
000,000 of preferred stock. It is presumed that the new 
money will be so applied as to increase the earning power 
of its subsidiary, the United Railroads of San Francisco. 
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INCORPORATIONS. 


Santa Rosa.—The announcement is made that this road is 
planning for the extension of its road from Sebastopol to Lake 
Jonive, a mile north of that town. 


Los Angeles, Cal—The Intermountain Water Company 
has been incorporated here with a capital stock of $1,000, 
fully subscribed, by M. Cary, Geo. Hoedl and O. A. Pixley. 


Los Angeles.—The Ozark Oi] Company has been incor- 
porated here with a capital stock of $250,000 by B. L. Oliver, 
L. L. Robinson, G. J. Childs, R. C. P. Smith and W. W. 
Smith. 


Fresno.—The Gipsy Oil Company has been incorporated 
here with a capital stock of $500,000 by T. G. Hart, F. 
M. Helm, Jacob Clark, J. A. McClurg, Jr., and A. W. An- 
derson. 


San Francisco—The California Pure Water Company 
has been incorporated here with a capital stock of $15,000 
by J. W. Curry, Malcolm Libby, William Mainland, F. D. 
Macbeth and Jas. Mullany. 


Los Angeles, Cal.—The Marengo Oil Company has been 
incorporated with a capital stock of $100,000 by M. V. Mc- 
Quigg, A. J. Wallace, J. B. Wrenn, F. S. Wallace and F. 
R. McQuigg. 


Oakland, Cal—The Roffey Electric Company has been 
incorporated with a capital stock of $100,000, fully subscribed, 
by J. T. Roffey, Marion Griffin, Thos. Levison, I. M. Leach 
and A. B. Coffman. 


Los Angeles, Cal.—The Trader’s Oil Company has been 
incorporated with a capital stock of $300,000 by A. J. Wal? 
lace, F. S. Wallace, R. C. P. Smith, M. L. Carter, M. V. 
McQuigg, W. C. Price, J. B. Wrenn, C. E. Seaman and M. 
N. Avery. 


San Jose, Cal.—The Donnel’s Flat Water & Power Com- 
pany has been incorporated here with a capital stock of 
$1,000,000 by ‘William Bogen and L. E. Hanchett of San 
Jose and F. K. Koster, W. H. Metson and L. W. Smith of 
San Francisco. 


San Luis Obispo, Cal—The Santa Maria Central Oil 
Company has been incorporated here with a capital stock 
of $750,000 by J. W. Speed and S. Zanetti of Santa Maria, 
J. C. Moretti of Guadaloupe, and S. B. Shauer, Z. A. Lear, 
F. R. Dawe, L. Richardson, W. C. Show and G. T. Jorgen- 
sen of Santa Barbara. 


CHICAGO SAN FRANCISCO 
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